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FOREWORD

This report documents work performed by Crew System Ergonomics Information Analysis Center
(CSERIAC) on subtask 1 out of 3 of the task entitled "Aviation Safety Reporting System
Analysis." The task was aprovision of an interagency agreement between the Federal Aviation
Administration (FAA) Technical Center (Department of Transportation (DOT)) and the Defense
Technical Information Center (DTIC). It was conducted under DOD Contract Number DLA900-
88-D-0393, and the CSERIAC Task Number was 93956-19. The CSERIAC Program Manager
was Mr. Don Dreesbach. The CSERIAC Task Leader was Mr. Michael C. Reynolds. The FAA
Technical Program Manager (TPM) was Mr. Albert J. Rehmann, and the FAA project engineer
was Mr. Pocholo Bravo.

Special thanks to al personnel at the Aviation Safety Reporting System (ASRS), at National
Aeronautics and Space Administration (NASA) Ames Research Center, for their cooperation.
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EXECUTIVE SUMMARY

This document describes the first of three studies relating to the analysis of the Aviation Safety
Reporting System (ASRS) database with regards to human factors aspects concerning the
implementation of Data Link into the flightdeck. The ASRS database contains thousands of
reports concerning actual or potential deficiencies that may compromise the safety of aviation
operations in the National Aviation System (NAS). Thisfirst study searches the ASRS database
for incidents of flight technical errors (FTES) resulting from the confusion, distraction, or
annoyance associated with the sounds and lights present in the cockpit - Crew Alerting. The
purpose of thisreport is to provide basis materia to guide the Federal Aviation Administration
(FAA) in choosing crew aerting designs for its Data Link operations simulations.

A keyword list relating to crew alerting was sent to ASRS to be used to search the database.
Reports obtained were analyzed for their applicability to the task of identifying crew alerting
issues that should be addressed when designing a Data Link system. The reports considered
relevant produced six major crew-alerting problem areas: (1) Distraction of Alerts; (2) Missed
Alerts; (3) Lack of Alerts; (4) Alert Inhibit Logic; (5) Non-distinguishable Alerts; and (6) Multiple
Alerts. These problem areas resulted in avariety of FTES, such as atitude and heading
deviations, attention deviations, and aborted takeoffs. Furthermore, many specific crew-aerting
issues were determined to cause the reported problems. These issuesincluded alerts being too
loud or too low in volume, and confusion resulting from alerts being too similar and activating
simultaneoudly. The crew-aerting problems indicated in the ASRS reports are examined in detail,
and any pertinence to the design of a Data Link system is concluded.



1. BACKGROUND.

Many aviation accidents, investigated by the National Transportation Safety Board (NTSB), are
caused by breakdowns in information transfer, the communication among crew members and,
from alarger degree, between aircraft and ground-based control facilities. Analysis of these
accident reports has resulted in many design changes, from aircraft display issues to changesin
communication procedures. Nonetheless, the cause of an error is not aways known, thereby
robbing the research community of an explanation for such accidents. In an attempt to gain
further information, the Aviation Safety Reporting System (ASRS) was established to collect
anonymous accounts of incidents having safety implications that have not, necessarily, resulted in
a catastrophic event. The review and anaysis of the ASRS data resulted in a further
understanding of the pilot/crew and controller environments, and the problems associated with
each.

The implementation of digital data communications (Data Link) into the National Aviation System
(NAS) isimminent, but for researchers in the Data Link community, there are still several
guestions that need to be answered. One topic currently receiving attention is the design of a
functional crew aerting scheme for Data Link. Various aspects of crew aerting need to be
investigated to aid in the derivation of a Data Link crew alerting design. Relevant questionsto
ask are: What type of aert is best, visual, aural, or both? Should different classes of Data Link
services (advisory, strategic, etc.) have a different type of aert? Should an alerting scheme
change because of the phase of flight? Also, questions regarding whether to integrate Data Link
into an existing warning system, or to provide separate and unique alerts, need to be addressed.
The work described herein is an analysis of present crew aerting design characteristics reported
to be inefficient by members of the NAS. This anaysis will hopefully provide guidance toward
answering these questions.

This ASRS research will be used to augment design issues/concerns gathered throughout the Data
Link research community. Specificaly, this report addresses how current crew alerting
mechanisms may or may not achieve the design objectives for their respective onboard systems.
This information regarding present crew alerting mechanisms can be applied toward the
development of adigital Data Link communications system. In addition, the information may
supplement and/or support the design of future NASs.

2. INTRODUCTION.

2.1 GENERAL.

The work described herein is an analysis of information obtained from the ASRS database on a
prominent research topic area: Crew Alerting. Thisareawill be investigated to provide
information for the Federal Aviation Administration (FAA) to consider when choosing crew
alerting methods for its flightdeck Data Link operations ssmulations. Flight technical errors
(FTEs) caused by confusion and distraction due to sounds and lights in the cockpit, will be
identified in this report. The report will conclude with some recommendations for future work to



further investigate what specific design criteria should be included in the implementation of Data
Link into the flightdeck.

The report will begin with a brief introduction describing the history of the ASRS, and its function
inthe NAS. Next, the procedure executed to obtain the ASRS reportsis outlined. Thissectionis
a comprehensive explanation of the tasks performed to formulate this report, from the initial
contact with ASRS to the receiving and analyzing of the incident reports.

The Results and Discussion section contains analyses of the different crew aerting problems
reported in the ASRS reports. Six issues regarding crew alerting were most prevalent in the
reports: Distraction of Alerts, Missed Alerts, Lack of Alerts, Alert Inhibit Logic, Non-
Distinguishable Alerts, and Multiple Alerts. These issues are thoroughly examined as to their
potential for causing FTEs. Also, abrief synopsis of specific ASRS reportsisincluded to further
explain the actual crew aerting problems experienced.

The ASRS reports, about the task of identifying crew alerting deficiencies, are categorized and
briefly described in appendix A. A description of the aerting problem, and the error that resulted,
isgiven for each report. Furthermore, the complete reports, as received from ASRS, are listed in
appendix B.

Finally, a Conclusions section summarizes the findings mentioned in the Results section. The
results are reiterated and discussed as to their applicability to the design of crew alerting
characteristics for aData Link system. Also, recommendations are provided for further research
to investigate potentia crew alerting issues, and their application to the design of a Data Link
system.

2.2 ASRSDATABASE.

The ASRS was established in 1975 under a memorandum of agreement between the FAA and the
National Aeronautics and Space Administration (NASA). The FAA provides most of the
program funding, while NASA administers the program, and setsits policies. This cooperative
safety reporting program invites pilots, controllers, and other users of the NAS to report to
NASA actua or potential deficiencies involving the safety of aviation operations.

ASRS datais used to support planning and improvements to the NAS, and strengthen aviation
human factors safety research. All submissions to ASRS are completely voluntary, and are held in
strict confidence. Furthermore, the FAA determined that ASRS would be more effective if
receipt, processing, and analysis were performed by NASA. Thiswould ensure the anonymity of
all reporters, including those involved in the incident. Consequently, this anonymity has increased
the flow of information necessary for the effective evaluation of the safety and efficiency of the
NAS.

The FAA offers ASRS reporters further guarantees to report safety incidents. It is committed not
to use ASRS information in enforcement actions. It has aso chosen to waive fines and penalties
for unintentional violations of Federal Aviation Regulations (FARs) which are reported to ASRS.



The FAA's initiation of ASRS, and its agreement to waive penalties prove the importance it puts
on gathering information about potential aviation safety deficiencies.

Incident reports are read and analyzed by ASRS aviation safety analysts. Each report isread by at
least two analysts. Their first task isto look for any aviation hazards discussed in the reports.
When a hazard is identified, an alerting message is sent to the appropriate FAA office. The
analyst's next task isto classify reports, and determine the causes underlying each reported
incident. Once analysisis completed, the ASRS reports are ready to be de-identified and entered
into the database. The de-identification process involves generalizing or eliminating al
information that could be used to infer an identity of the reporter.

3. OBJECTIVE.

The analysis contained in this report will serve as basis material to guide the FAA in choosing
crew aerting methods in its Data Link operations simulations. The task takes advantage of the
A SRS database, in which pilots report incidents or conditions observed in daily operations which
may compromise safety of flight. Because of the anonymity associated with the reports, pilots
routinely generate reports, and the resultant database is current and extensive. Therefore, the
ASRS database is valuable to researchers studying problem areas. This report analyzes a search
of the ASRS database concentrating on incidents of confusion, distraction, fatigue, or annoyance
due to sounds or lightsin the cockpit that may cause FTEs to occur.

4. PROCEDURE.

The Crew System Ergonomics Information Analysis Center (CSERIAC) analysis of crew alerting
required a great deal of preliminary research before the actual task began. Theinitial phase of the
research required making contact with ASRS, and determining how to go about conducting a
search. Contact was made with an ASRS employee to discuss the capabilities of ASRS and how
to initiate asearch. A keyword list dealing with crew alerting had to be sent to ASRS to begin the
search.

A list of broad keywords was developed by the CSERIAC FAA staff from previous knowledge in
the area of crew alerting. These keywords were then used to search the Wright-Patterson Air
Force Base Technical Library's database of scientific research reports. The Library has a variety
of informational databases containing thousands of scientific research reports; i.e., Nationa
Technical Information Service (NTIS), Aerospace, Compendex, etc. The broad keywords were
used to search the database, and produced hundreds of reports dealing in crew alerting topics. A
quick review of these reports produced a comprehensive list of keywords that could be used in
the ASRS search on crew aerting. Thislist was scrutinized and any overlapping or unnecessary
keywords were deleted to generate a more specific list.

Finally, a roundtable discussion with group members was used to arrive at a single keyword list to
best search ASRS for information on problems associated to crew alerting. Figure 1 contains the
keyword list asit was sent to ASRS. After receiving the keyword list, ASRS needed 4 weeks to
provide the results.



Alert(s)(ing) AND Warning AND

- Visudl - Indicators

- Auditory - Systems

- Aurd - Signds

- Digtinction - Caution, Warning & Advisory

- Discrimination

- Recognition Message AND

- Confusion

- Distraction - Notification

- Mechanisms - Annunciation

- Message

- Systems Annunciation AND

- Annoyance

- Systems

ACARS - Signas
SELCAL - Status
EICAS
TCAS

FIGURE 1. ASRSKEYWORD LIST

Upon receipt of the ASRS search results (492 reports), the reports were analyzed and rated
according to their relevance to the task of looking for deficiencies in present day crew aerting
methodologies. All reports were analyzed by at least two members of the CSERIAC FAA staff.
All reports that were rated irrelevant by both reviewers were disregarded to reduce the number of
reports to be critically analyzed. The remaining reports were further analyzed to assess exactly
what the actual crew aerting problem was in each particular incident. All reports containing
incidents of errors caused by crew aerting deficiencies were singled out and used to report the
results of the ASRS search.

5. RESULTS AND DISCUSSION.

5.1 ASRS SEARCH.

The ASRS search for crew aerting problem areas proved to be futile and informational. Out of
the 492 reports received from ASRS, only 54 were deemed relevant to the task of identifying
problems associated with crew alerting methods, an 11 percent hit rate. There were many factors
that may have contributed to the lack of relevant reports received. One factor affecting the hit
rate might have been the fact that ASRS receives reports voluntarily, and not all cases of crew
aerting problems are reported. As aresult, ASRS does not receive a representative sample of all
crew aerting incidents that occur. Furthermore, many crew aerting problems may not be
significant enough to the pilot to warrant writing areport to ASRS.



Another factor was the ASRS database itself. It is an enormous source of information on
potential deficiencies and discrepanciesin aviation safety. At the time of this search, the ASRS
database contained 48,193 full-form reports received since January 1, 1986. Two factors bias the
analysis results obtained from the reported incidents in the database. One of which had a positive
affect on the crew alerting database search, and the other had a negative affect.

First, 96 percent of all reports received are from pilots, and only 3 percent from controllers. This
aided the search on crew alerting by practically eliminating any chance of receiving reports on
controller aerting problems. The second biasing factor of the database is that 65 percent of all
ASRS reports describe aloss in aircraft separation due to atitude or track deviation. The
exceedingly high occurrence of these problemsis caused by the computerized error detection
capabilities at FAA Air Route Traffic Control Centers (ARTCCs). The reports received from the
crew aerting ASRS search were practically al incidents of loss of separation due to altitude or
track deviations. Many of these incidents just made reference to an aert, and provided no further
information on the alert characteristics or problems associated with the aert. Thisinformation
could not be used in the analysis. Therefore, the hit rate of relevant incident reports was
negatively effected.

A SRS database usage guidelines also affected the hit rate of reports received. One guidelineis
that all searches must be linked to a mgjor system in the aircraft, for example, the Engine
Indication and Crew Alerting System (EICAS), Aircraft Communication Addressing and
Reporting System (ACARS), and so on. This search guideline most likely affected the results
obtained from the crew alerting search. Given the keyword list shown in figure 1, ASRS analysts
searched their database only for keywords linked to magjor aircraft systems. The search was
limited to looking for the following character strings: Alert(s)(ing), Confusion, Distraction, or
Caution, Warning & Advisory. These character strings had to be linked with either ACARS,
Sdlective Call (SELCAL), Traffic Alert and Collision Avoidance System (TCAYS), or EICASto be
found in the search. This ASRS search guideline may have left reported crew alerting safety
incidents out of the search results.

Another guideline is the limit on the number of reports they will send to the customer. ASRS
typicaly will send only about 400 - 500 reports no matter how many were found that met the
desired search requirements. In the case of a broad topic such as crew alerting, with potentially
thousands of relevant reports, aresearcher has to work with reports deemed pertinent by ASRS.
These reports may not be a representative sample of the entire group found in the database
search. This practice could potentially leave out hundreds of applicable reports, given the large
number in the database.

5.2 ASRS REPORT CLASSIFICATION.

The reported safety incidents found to be pertinent to crew aerting problems are summarized in
table form in appendix A. Thisinformation is useful for the task of trying to identify certain
problems with current crew alerting methods. However, this information cannot be used to infer
the prevalence of a certain problem within the NAS. As stated before, ASRS reports are received



on avoluntary basis and are subjected to reporter bias. Therefore, they cannot be considered as a
representative sample of the full population of safety incidents that occur.

The table classifying the crew alerting problem areas contains six columns of information
describing the aerting problems depicted in the reports. The aerting problems found in the table
are grouped into those six major problem areas. Furthermore, many of the ASRS reports
indicated more than one of the specified alerting problem areas, and therefore are listed in the
table more than once. The ACCESS NO. represents the accession number assigned by ASRS to
identify each report. This number can also be used to locate each report in the appendixes of this
document. They are listed in numerical order within each major problem area. The DATE
identifies what month/year the incident was reported to ASRS. The TY PE column states what
type of aircraft isinvolved in the incident. In an attempt to de-identify the reports, ASRS uses
category codes to apply to certain size aircraft. The crew aerting search of the ASRS database
concentrated on the following aircraft categories:

MLG - medium large transport (60,001-150,000 Ibs)
e.g. - Boeing 737, Fokker 100, MD 87

LGT - large transport (150,001-300,000 Ibs)
e.g. - MD 88, Boeing 757, Airbus A320

HVT - largetransport (over 300,000 Ibs)
e.g. - Lockheed L-1011, DC 8

WDB - wide body (over 300,000 Ibs)
e.g. - Airbus A340, Boeing 747, MD 11

The magjority of the reported incidents involved ML G aircraft. This high percentage of MLG
aircraft is not surprising given the fact that the majority of the commercial transport aircraft flying
in the NASfall into this category. Figure 2 shows the different aircraft types, and their respective
percentage of occurrence, within the analyzed ASRS reports.

The PHASE of flight is also recorded in the table for each incident, and indicates in what
environment the aircraft was flying when the incident occurred. The next two columnsin the
table deal with the specific crew ALERTING INCIDENT experienced, and what RESULTING
ERROR took place as a consequence. Further information regarding any of the reports found in
the table can be found in appendix B, which contains the complete reports as received from
ASRS.

The specific crew aerting problem areas will be introduced and analyzed in detail in section 5.3.
Asfor the resulting errors that were experienced by the reporters, one specific error was
experienced in the majority of the reports. Altitude deviations were experienced in 58 percent of
the 54 reports that were used for this analysis. This high percentage of atitude deviations is not
surprising given the overall percentage (65 percent) of these types of errors found in the ASRS
database. As stated in section 5.1, this large number of reported altitude deviations is caused by



the computerized error detection capabilities at FAA ARTCCs. The reported crew alerting
deficiencies caused a variety of different FTES. The major errors, along with their percentage of
occurrence, are shown in figure 3. The 20 percent corresponding to ‘OTHER' resulting errors
represents a variety of specific errors that were caused by the alerting problems. Thetablein
appendix A can bereferenced if further information regarding these 'OTHER' resulting errorsis
desired.

AIRCRAFT TYPE

me>» -4 2Z2mOoxxmo

OTHER

FIGURE 2. ALERTING INCIDENT AIRCRAFT TYPE

RESULTING ERRORS

m®>»-H4 ZmO -mT

ALT DEV ATTN HDG DEV ABORT OTHER
DEV TKOF

FIGURE 3. CREW ALERTING RESULTING ERRORS



5.3 MAJOR CREW ALERTING PROBLEM AREAS.

While taking into account the possible lack of representation to the entire NAS, there were some
significant crew alerting problem areas revealed in the ASRS database search. The mgjority of the
incidents can be categorized into six different groups of crew aerting problems (figure 4): (1)
Didtraction of Alerts; (2) Missed Alerts; (3) Lack of Alert; (4) Alert Inhibit Logic; (5) Non-
Distinguishable Alerts; and (6) Multiple Alerts. Each one of these categories will be individually
analyzed and discussed, to define the actual crew aerting problems reported. After the results of
the ASRS search are discussed, conclusions will be drawn asto their applicability to the
development of crew alerting characteristics to be considered for Data Link.

PROBLEM AREAS

DISTRACTION OF ALERTS *
MISSED ALERTS %
| [ [
LACK OF ALERTS 11 .
ALERT INHIBIT LOGIC 9

NON-DISTINGUISH ALERT 6
MULTIPLE ALERTS 6

OTHER 18

0 5 10 15 20 25 30
PERCENTAGE
0

FIGURE 4. CREW ALERTING PROBLEM AREAS

The following sections will discuss the crew aerting deficiencies found in the analysisof the
ASRS reports. Thefirst six sections will address the major groups of crew aerting problems
found. The seventh section describes afew other crew alerting problems. Examples from specific
reports are included to help explain the actua crew aerting problem.

5.3.1 Distraction of Alerts.

The mgority of the crew aerting problems found in the ASRS search indicated that the
distraction experienced during the activation of an alert resulted in the occurrence of the reported
safety incident. The bulk of the distractions were mainly aresult of aural aerts that had volumes
set too high. Upon activation, these loud alerts completely disrupted the crew’ s concentration on
flight responsibilities, and in many instances, they prohibited the crew from performing tasks
necessary to maintain a safe flight. Examples of cockpit alerts that were reported to have
unusually loud volumes are the TCAS, Ground Proximity Warning Systems (GPWS), Landing
Gear Warning, and Overspeed Warning alerts. These alerts are definitely flight critical, but there



were many instances reported when their activation was premature given the situation, and the
affect they elicited in the crew was as dangerous as the condition responsible for activating the
alert.

The loud volume associated with these alerts caused two different types of situations that lead to
the occurrence of FTEs. First, the immediate distraction of the loud aert caused a startling affect
in the crew, and they would immediately attend to this aert disregarding any other
responsibilities. This diversion of attention could be hazardous if the crew is busy with a
complicated maneuver during acritical phase of flight, or looking out the window during heavy
traffic. The loudness of these types of aerts command immediate attention by the crew, as
needed when their respective aerting condition is met. The problem is that these alerts have very
wide parameters for activation, and any time conditions are met, the alert is activated. Thisleads
to occasional activation of these alerts before the situation warrants, and hence a distraction.

In ASRS report #180629, the crew's immediate attention to an alert caused an FTE to occur. The
incident involved aloud TCAS alert activation, and while the crew was attending to the alert, they
experienced a heading deviation. The incident occurred during climbout after a routine departure.
The crew recelved aloud TCAS traffic advisory; the urgency conveyed by the loudness of the
alert caused both pilots to immediately try to visually locate the traffic. By the time they had
determined that they were not in a see and avoid situation, they had overshot their clearance
heading. Reporter states that the TCAS system, with its preset volume level, can be more of a
distraction than a help in some situations. This incident is a good example of aloud alert
commanding immediate attention from the crew, before the situation calls for such attention. The
immediate attention given to the alert causes an FTE that could potentially be more dangerous
than the condition that activated the aert initialy.

The second type of situation that is experienced due to loud distracting alertsis the confusion
associated with missed communications. During the activation of these alerts, the crews report
they are unable to communicate with each other, or with Air Traffic Control (ATC) dueto the
loud volume levels associated with these alerts. As mentioned previoudly, the wide parameters of
activation that presently accompany these alerts contribute to their distraction in the cockpit.
These wide parameters increase the amount of time the alerts are activated in the cockpit. Once
these derts are recognized and attended to by the crew, this constant activation unnecessarily
increases the amount of time where communications are prohibited. Thistype of situation can
lead to heading and altitude deviations, as a result of instructions being missed due to an
extremely loud alert.

An example of aloud aert constantly activating and prohibiting communications was reported in
ASRS report #196984. The incident involved a crew on approach experiencing multiple loud
TCAS dertsthat prohibited listening to ATC, which resulted in missing instructions from ATC.
The approach was being made in an ML G aircraft, with numerous light aircraft in the area. The
crew was constantly out-the-window scanning for traffic that was reported in the area.

While on approach, the crew received severa TCAS traffic advisories, and three TCAS resolution
advisories that increased the workload during this critical phase of flight. The loud volume of the



numerous TCAS alerts compromised the crew’ s ability to receive and follow ATC instructions.
Consequently, the crew missed a heading change instruction, which resulted in a heading
deviation during approach. The reporter stated that the constant chatter of TCAS messages adds
an element of interruption and confusion to the flightdeck, while preventing pilots from receiving
timely verbal commands from ATC.

The distraction experienced due to loud alerts has the potential, as shown above, to result in
hazardous situations. Distraction from flight critical responsibilities and missed ATC
communications during high workload phases of flight can jeopardize overall flight safety. These
specific loud volume alerts notify the crew to important flight critical conditions being
experienced in the aircraft. This explains the need for the alerts to be loud enough to assure
attention of the crew at any time during aflight. On the other hand, the constant activation of
these loud alerts sometimes causes an unnecessary distraction, given the situation being
experienced. Further research is needed to determine if narrowing the parameters for activation,
or varying the volume levels given the urgency of the situation, would decrease the reported
distractions experienced as a result of these loud volume alerts.

5.3.2 Missed Alerts.

The ASRS database search provided numerous examples where a safety incident took place
because of an aert being missed. The reported incidents involved aural aerts not being heard due
to how loud the alert was upon activation, and the amount of workload, distraction, or confusion
being experienced at the time the aert was missed. The distraction associated with increased
workload also resulted in many visual only aerts being missed by the crew.

The characteristics of an aert have a major affect on its ability to be detected. An aural alert may
be too soft, or the actual sound may be masked by other sounds experienced within the cockpit.
Aural aderts need to be easily recognized during high workload times, as well as normal
operations. One problem that contributes to alerts being missed is the lack of standardization in
the aviation industry. Every manufacturer has their own set of guidelines as to the characteristics
aura aerts should have. Furthermore, some models within the same manufacturer have different
characteristics for the same function alert mechanism.

In the ASRS report #54213, the reporter cites that an alert was not heard because it was not loud
enough to attend to. The crew was discussing an ACARS message, when an altitude alert
warning was activated. The crew aso stated that the alert was not consistent with other altitude
alertsin their company's fleet. The lack of asingle standard for aural alert characteristicsisan
important problem that needs to be addressed by the NAS, as awhole. How can the crew be
expected to react expediently to an dert situation when they are not completely confident, due to
lack of standardization, what each alert isindicating, and what action to take?

The safety incident reported in ASRS report #223811 describes an aert being missed due to
additional workload. The crew was attending to multiple flight responsibilities while descending
to assigned altitude. Furthermore, they were in ahigh traffic area, and the entire crew was
watching for traffic instead of having someone scanning the instruments. During this period of



high workload, the crew missed the aural altitude aert, and experienced a loss of legal separation
with traffic before realizing and correcting the problem. This kind of problem is reported
frequently, and has the potential to result in a dangerous situation for the flight crew.

Alerts were missed during normal operations, and during high workload, because they were not
loud enough to get the crew's attention. This problem needs to be further examined in the
research community to determine if any change in the loudness of an alert would improve the
gituation. In terms of missed aerts during normal operations, a louder aert may cause a startling
affect to the flightdeck, or it may prove to increase detection abilities. The case of alouder aert
during times of additional workload may either increase detection or prove workload
requirements would require too much attention to detect the alert at any level of loudness. In any
case, research is necessary to determine specifications for the characteristics of aerts, and a
process of total manufacturer standardization of alerts should be set up.

The magjority of the reported missed alerts were aural in modality, but there were also incidents
where visual aerts were missed aswell. Visud type alerts consist of smple annunciator lights,
and include warning messages on the Flight Management Computer (FMC). These derts are
generally missed as aresult of one of two reasons. First, some visual alerts are located outside
the normal field of view within the cockpit, and unless the crew is looking specificaly for that
alert, it may be difficult to recognize. Secondly, the majority of missed visual alerts are aresult of
the crew’ s workload while attending to out-the-window responsibilities. The crew cannot attend
to two different visual locations simultaneously, therefore the heads down scan of instruments and
annunciators is diminished. The following example describes an incident where avisua dert is
missed.

In ASRS report #189853, a visua annunciator on the Overhead Annunciator Panel (OAP) was
missed by crew. The crew was busy performing accelerated preflight checklists, and starting to
proceed with takeoff duties. Asaresult, they missed the cabin door open light on the OAP.
While the First Officer was executing takeoff, the Captain reached up to turn anti skid on, and
finally caught the cabin door open annunciator. The takeoff was aborted at high speed, and the
open cargo door had left atrail of luggage on the runway. Thisvisua aert was missed dueto its
location, and the crew’ s attention out-the-window during takeoff. If visua-only aerts areto be
used to indicate a condition to the flight crew, they must be located in a position where they can
be easily detected if their function isflight critical. An easier way to decrease the chance of
important visual alerts being missed is to design an accompanying aural alert to backup the visua
alert. There are too many instances where crew’s visual workload is at a maximum, and little
attention can be given to other locations. In these types of situations, an aural alert could be used
to alert the crew, since the crew can till attend to an aural alert while visualy out-the-window.

To reiterate, many aerts are missed by the flight crew during instances of high workload and
distraction. The main concern expressed in the ASRS reportsis that aural aerts are being missed
due to their individual characteristics. However, the problems associated with visual-only aerts
being missed should be given some attention as well, as they aso can lead to a hazardous situation
in the event they are not attended to sufficiently. These deficiencies need to be further addressed,



and any changes that could possibly decrease the number of alerts being missed should be
implemented into existing and future aerting designs.

5.3.3 Lack of Alert.

Many of the reported safety incidents found in the search of the ASRS database stated that alack

of an alert caused the incident. These incidents identify a potentially hazardous situation where an
operation on the airplane had changed, or a function or condition had been set incorrectly, and no
alert was present to indicate as such. Depending upon the severity of the situation, the lack of an

alert to notify the crew could be disastrous.

One item to consider when examining the lack of aertsisthat many of the safety incidents
occurred due to pilot error in the first place. These errors occurred when incorrect information
was entered regarding function settings, flight plans, and so on. Thisisadifficult areato address
because the alert would not be necessary if checklists and procedures were carried out correctly.
On the other hand, if an error can be entered into the system that could lead to a hazardous
situation, one would expect there to be awarning or aert to advise the crew.

An example of this problem was reported in ASRS report #118803. Due to high weight and
temperature, aflaps 5 "Improved Climb" takeoff was to be utilized. All bug speeds were set for a
flap 5 takeoff. During the takeoff checklist, the pilot confirmed the flaps were set at one degree,
an obvious mistake. Halfway down the runway, the pilot realized the error, and adjusted the flap
setting to five degreesin time for a normal takeoff. A serious problem with the takeoff could
have resulted if the flap setting had remained at one degree.

An error in entering information caused another safety incident to be reported in ASRS report
#181623. In this example, the crew was flying a common route, when they received clearance for
the next leg of the flight. The clearance received and entered into the Flight Management System
(FMS) was not the same as the filed flight plan already programmed into the system. The
familiarity with the route allowed the crew to enter a different route clearance, while believing it
was the one always flown on this flight and already filed in the FMS.

Both of these aforementioned safety incidents were caused by pilot error. Pilot complacency in
performing checklists and entering data resulted in a safety incident being experienced. It is
impossible to think that an alert can be designed for all instances of pilot error. Nonetheless,
some type of an aert is obviousy necessary when a function setting or information is entered
erroneoudly, given the severity of problems that could occur.

A second area reported to cause safety incidents was the lack of an aert to indicate when aircraft
operations had changed modes. Pilots indicated that many times aircraft systems, like the
autopilot, would change modes without sufficiently aerting crew. Many of these types of
occurrences do have an annunciator light to indicate which system mode is functioning. Given the
distractions and workload experienced during flight, there needs to be a more significant aert to
advise crew of changes in operation.



ASRS report #77914 describes a safety incident caused by lack of an alert to notify aircraft of
operational changes. In thisreport, the aircraft was on autopilot during climbout to clearance
atitude. The autopilot had switched to the Control Wheel Steering (CWS) pitch mode, and the
aircraft continued to climb through the cleared atitude. The crew was busy with other duties, and
did not notice the small yellow CWS pitch warning on the Electronic Attitude Director Indicator
(EADI). The error was corrected, and the aircraft was returned to assigned altitude without
incident. This problem could have been negated with a more significant type of alert being used
to notify crew of change in autopilot modes.

The last areareported concerning the lack of an alert examines the need for aural alertsto
supplement various visua alerts. The reported safety incidents stated that during times of high
workload, while continually scanning for traffic, visual aerts sometimes do not get noticed right
away. Intheevent of acritical visua aert, this delay could lead to a hazardous situation.

In ASRS report #211433, the flight crew missed an atitude on descent due to a visual message
being missed. The crew was issued a clearance and entered it into the FMC, but failed to enter
the dtitude in the Mode Control Panel (MCP). Asaresult, they received a command in the FMC
message pad to reset the MCP, but never acknowledged it. A brief aural warning or chime to
announce flight critical messages could alleviate this problem.

The lack of alert problem associated with crew aerting is a complicated areato investigate. On
one hand, the flight crew should be aware of any potentialy dangerous situations that may arise
during flight. But, on the other hand, there can't be an alert for every possible noncommon
incident that may arise. Furthermore, the pilot community has frequently said that "there are
aready too many bells, whistles, and alert messages that inundate the cockpit.” Further research
needs to be performed to examine the pros/cons of addressing any of the previously-mentioned
lack of aerting problemsin the development of future crew aerting methods. Each problem
dealing with the lack of an alert could be eliminated if the flight crew were able to have complete
Situation awareness a all times. At present, with all the tasks for which the crew is responsible,
and the workload under which they perform, it isimpossible to be aware of al aircraft operations
a al times. Any type of alert that could draw attention to a possible problem, while not adding to
confusion, would enhance the crew's ability to fly safely.

5.3.4 Alert Inhibit Logic.

The ASRS search identified numerous safety incidents that described hazardous situations
resulting from the sounding of transient alerts during critical moments in flight (takeoffs and
landings). Many noncritical alerts, such asa SELCAL or ACARS printer chime, were reported to
have activated at critical times inflight, and the resulting distraction caused FTEs to occur.
Noncritical aerts should be subjected to a designed inhibit logic that would ensure no activation
of transient aerts during critical flight maneuvers.

The activation of transient alerts during critical phases of flight can elicit hazardous situations on
the flightdeck. For example, during a difficult landing, while under extreme workload, a transient
alert can be easily misinterpreted, causing the crew to possibly react inadvertently and jeopardize



the safety of the flight. Furthermore, the distraction associated with attending to a noncritical
alert during a critical approach or landing diverts the crew’ s attention from more important
responsibilities. Either of these situations could unnecessarily lead to hazardous flying conditions.
A SRS report #92828 cites a scenario where atransient alert was misinterpreted as a more severe
alert during a critical phase of flight. During takeoff roll at about 90 knots, the crew received a
SEL CAL chime and misinterpreted it as a cabin emergency. The takeoff was aborted at 110
knots, and while braking the aircraft experienced brake overheating and had to return to the gate
for inspection. Thisincident resulted when anoncritical SELCAL alert activated during a high
workload phase of flight. Due to the high workload experienced during the takeoff, the alert was
misinterpreted as a cabin emergency chime. These types of situations can cause the crew to carry
out inadvertent evasive actions that may be dangerous to the safety of flight.

An incident where the activation of anoncritical aert distracted the crew from their primary
duties was reported in ASRS report #189654. The crew was descending for approach in bad
weather conditions with an international controller at ATC. The First Officer was busy with FMC
duties associated with new arrival and new approach instructions. The aircraft descent was
initiated late, and the Captain elected to hand fly the aircraft to meet crossing restrictions. While
under this heavy workload, the crew was distracted by the autopilot off darm. The crew was
managing the stressful situation during approach, but the distraction of the noncritical aert caused
the crew to divert attention from the most critical responsibilities of flying the approach.
Consequently, the aircraft altitude was not being monitored, and the crew experienced an atitude
deviation. This safety incident occurred when anoncritical aert distracted the crew during a high
workload phase of flight (approach to land). These situations when the crew’ s attention is
diverted from their primary tasks can elicit serious FTEs.

The incidents just discussed are examples of problems that might be eliminated with the
implementation of awell designed aert inhibit logic scheme. During acritical time of flight, such
as takeoff or landing while experiencing extreme workload, the pilot needs only the pertinent
information for the task at hand. Transient alerts that are not flight critical only hinder the pilots
ability to perform their tasks, and may result in an extremely hazardous situation taking place.

5.3.5 Non-Distinquishable Alert.

The search produced another group of alerting problems that dealt with the ability to distinguish
between different alerts. Severa reports were found where an aert was sounded and heard, but
was interpreted incorrectly, causing a safety incident. These interpretation problems are very
dangerous because of the actions that may be taken in response to a misinterpreted aert. Most
aerts are distinguishable to some degree, but there should be a very definite degree of difference
between aertsthat are flight critical and those that are not. The reported safety incidents found in
the ASRS database search describe situations where noncritical and critical aerts were non-
distinguishable.

In ASRS report #153103, the reporter had trouble recognizing an alert because it was perceived
as being too similar to another alert. The crew experienced a chime that went off continually and
the ACARS printer light was flashing. They interpreted this situation as a printer malfunction and



disabled the ACARS printer. The chime stopped for afew seconds then resumed in the same
manner as before. At thistime, the alert was finally realized as four chimes, specifying a cabin
emergency. It turned out there was an oven fire in the galley, and the flight attendant had been
trying to contact the flight crew for sometime. Thisisan example of acritical aert being
interpreted as a transient nuisance message due to the ssimilar sounding alerts. This type of
situation could cost the crew precious seconds in reacting to aflight critical aert.

The ASRS report #92828, mentioned in section 5.3.4, indicated a safety incident where a
noncritical alert was misinterpreted as a critical aert. During a high-speed takeoff, the crew
received a SELCAL chime and thought it was a cabin emergency chime. The transient alert was
not distinguishably different from the cabin emergency alert, resulting in unnecessarily aborting a
takeoff, overheating the brakes, and necessitating a return to the gate for inspection. This
example resulted in evasive emergency actions being taken inadvertently due to a noncritical aert
being misinterpreted. These evasive actions, athough taken in response to apparent emergencies,
can put aircraft in other precarious situations.

Many alerts use the same chime in different variations to alert the crew of both critical and
noncritical problems. It would be ridiculous to suggest that all possible situations have a different
type of aert mechanism (bell, chime, horn, etc.). Considering this improbability, perhaps further
research in the area could elicit what type of distinction is necessary for an alert to be easily
distinguished. Then alerts could be categorized as flight critical or noncritical, and one of the
proven distinguishable aerts could be assigned to each. At a minimum, there definitely needsto
be a distinction between the criticality of an aert. Thiswould reduce the situations of
misinterpretation that potentially could cause the most danger to aircraft operations.

5.3.6 Multiple Alerts.

The last mgor group of crew aerting safety incidents indicate the problems associated with
multiple alerts being activated simultaneously. These reported incidents had many different
resulting errors and problems, but all were caused by multiple alerts and messages activating at
the same time. The problem with multiple aerts can be hazardous if the situation becomes
unmanageable, and the most serious system malfunctions are not detected or not acted upon.

The main problem experienced as aresult of multiple aerts was caused by the confusion
associated with reacting to multiple alerts. The confusion was exacerbated by a number of
factors, al of which can be attributed to the multiple alerts. Initial confusion isaresult of trying
to recognize al the different alerts. Then, the task of deciphering the various alerts adds more
confusion. Thefinal task of reacting to the different alerts, and trying to address any critical
malfunctions, can dlicit total confusion on the flightdeck. Furthermore, al this attention to the
multiple alerts results in less time spent on the most important task of flying the airplane.

In ASRS report #66046, the safety incident reported was experienced because of the confusion
attributed to multiple alerts. The report indicates that numerous hydraulic and electrical abnormal
indications occurred when the autopilot was disconnected by an elevator servo input. EICAS
messages filled the upper cathode ray tube (CRT), and three maintenance messages filled the



lower CRT. Three different lights illuminated on the overhead panel. The aert messages
appeared so rapidly they could not all be understood and recognized. While trying to interpret the
various aerts and messages, the crew alowed the aircraft to descend past its cleared altitude by
500 feet before responding to, and correcting the deviation. The workload associated with
receiving multiple aerts can become dangeroudy high and conceivably can lead to hazardous
situations.

Another problem reported in the ASRS reports concerning multiple alerts was the lack of
procedures to handle the confusing situation. Granted, there can't be a procedure for every
separate combination of multiple aerts, but there could be a general procedure to step the crew
through amultiple alert situation. Almost al systems and functions on the flightdeck presently
have a procedure to follow when an alert or advisory warning is activated. When multiple alerts
arise, the crew needs assistance as to which aertsto react to first, and how to determine which
alertsare flight critical and which are not. Any assistance to the crew in thistime of high
workload would improve the crew's ability to react to alerts, and decrease the chances of missing
an alert or experiencing aflight critical error.

The lack of a procedure to address multiple alerts was reported in ASRS report #237910. During
this safety incident, the crew received multiple aura and visual warnings. While trying to
decipher all the problems, the crew checked the pilot's handbook for a procedure to assist in
correcting problems. Inspection of the handbook produced no checklist procedure for the
problem they were having with the "landing gear door lock switch," nor was there a procedure for
reacting to the multiple alert situation they were experiencing. Consequently, the crew had to
return to the airport for inspection of the problem. In this case, the lack of procedure was not
critical to the overall safety of the flight. However, if multiple critical derts are activated
simultaneoudly, alack of procedure could severely affect safety.

These two aspects of multiple alert situations are definite safety issues that can affect the
performance of the flight crew. Alerts can be missed, reacted to inefficiently and ineffectively,
and critical flight tasks can be forgotten during a situation comprising multiple alerts and
messages. The problems associated with multiple alerts must be examined further than just
analyzing pilot reports. Further research may be able to provide ideas as to how to eliminate
situations of multiple alerts, or provide ways to better deal with the situation. Research might
suggest prohibiting transient or noncritical aerts when aflight critical aert is activated. Another
suggestion research might elicit is a classification scheme for alerts. Thiswould allow only the
most critical aertsto be activated in the event of multiple alerts. Asthe critical alerts were acted
upon, the others could then announce themselves to the crew.

Further research in these areas may prove that these ideas would not decrease confusion during
multiple alerts, or that these suggestions may not be technically feasible. However, taking into
account potential situations that could and have arisen in the NAS, the problem concerning
multiple alerts need to be further investigated before additional systems with more aerts and
messages are integrated into the flightdeck.



5.3.7 Further Crew Alerting Issues.

Most of the reports found to be pertinent in the ASRS database search fell into one of these six
categories. There were, however, afew other reported incidents that contained relevant crew
alerting problems that need to be examined.

The problem of distinguishing alerts was the inconsistency within fleets. In ASRS report
#117785, the reporter states that the altitude alert in the airplane being flown was different from
the aert used in the 17 other models included in the company's fleet. Given the potential danger
associated with misinterpreting an alert, thisinconsistency should not take place. All derts
pertaining to the same function or system should be designed identically within any manufacturer.
This type of policy or design strategy would help provide a greater degree of safety within the
flightdeck.

The crew aerting reports described incidents where the aerts were not descriptive enough to
provide the flight crew with the total information regarding the problem. Most aerts on the
flightdeck have a checklist to follow once an alert has been issued. The crew cycles through the
checklist to determine the problem. Many times, these procedures do not provide the crew with
enough information regarding the aircraft condition being experienced due to an alerting situation.
The procedure will indicate the specific malfunction (stuck valve, inoperable pump, etc.) that
caused the aert, but does not always convey the affect of the malfunction on aircraft conditions.
These types of incidents, where the Situation is worse than detected by the aerting system, could
result in afatal catastrophe. By the time the flight crew realizes the severity of the problem, it
may betoo late for any emergency actions.

Anincident similar in nature was reported in ASRS report #210730. Thisincident started with
the Turbine Case Cooling light alerting the crew of a problem. The checklist informed the crew
that they could expect a higher rate of fuel consumption. The warning light in question only
warned the crew that avalve in the fuel system was not in the position it should have been. The
crew experienced increased fuel consumption, but did not declare an emergency after determining
they still would have enough fuel to make destination. Upon landing, the tower reported smoke
and fuel leaking from #1 engine. Inspection revealed a small fud leak in the engine. This incident
could have been more severe if amajor fuel leak had developed. Furthermore, there was no pilot
action required for the alert that was presented to the crew, even though the resulting situation
was definitely an emergency.

The search produced incidents where bright sunlight made it difficult for the crew to recognize
and respond to an alert. Many of the visual alert messages and annunciators become washed out
when direct sunlight invades the flightdeck. As described in ASRS report #201659, master
caution aertsilluminated and the crew tried to scan the overhead annunciation panel for any
system malfunction lights, or any other evidence of aircraft malfunction. The panel was washed
out by bright sunlight, and the crew had to spend extra time scanning for the malfunction. The
crew could not detect any illuminated alerts, and it turned out that the master caution light was
illuminating inadvertently. While the crew was straining to identify the apparent system
malfunction on the washed out overhead panel, they experienced a heading track deviation. In the



event of an actual system malfunction, the crew needs to receive the information as soon as
possible. Any delay in interpreting the aert due to sunlight could be hazardous.

5.4 INTERPRETATION CAVEAT.

The results obtained from this ASRS search on crew alerting provided substantial information on
operationa problems experienced and reported by pilots flying in the NAS. Many apparent
deficiencies and discrepancies with current crew aerting methods were indicated in the reports
received from ASRS. Before any recommendations or design standards are to be developed
based on this information, one must remember the nature of the ASRS database, and the results
obtained. The reports are submitted voluntarily and are subject to self-reporting biases.

Furthermore, the low hit rate obtained during this search, caused by a number of factors
mentioned at the beginning of the RESUL TS section, affects the generality of the results. Finally,
the crew aerting problems found in the reports and discussed previously should not be used to
infer a prevalence of that type of problem within the NAS.

6. CONCLUSIONS.

This task required a search of the Aviation Safety Reporting System (ASRS) database for
incidents of aviation safety being jeopardized due to crew aerting methodologies. The results
obtained are to be used to determine issues regarding crew alerting that, with further analysis,
might be used in developing design criteria for the Federal Aviation Administration's (FAA) Data
Link operations ssimulations. The results and supplemental discussions are based solely on the
information deduced from the ASRS reports. 1n no way are any of the suggestions mentioned
based on scientific research or present standards with regards to crew alerting.

Many of the crew aerting problems mentioned in this report have aready been concluded by the
research community. The design of crew alerting methodologies for Data Link is already
addressing many of the problem areas reported to ASRS. Two documents in particular, FAA
Advisory Circular AC No. 20-XX and SAE Aerospace Resource Document ARD50027, contain
guidance materia for the design of Data Link crew alerting methods that correlates with the
problems discussed in this report.

The SAE document introduces a list of human engineering issues for Data Link systems compiled
by the SAE G-10K Flight Deck Information Management Subcommittee. The list contains many
issues that were reported as areas of crew alerting deficienciesin the ASRS reports. The
capability to detect human errors was deemed important to Data Link by the G-10K committee.
This problem was discussed in section 5.3.3, and ASRS reports #118803 and #181623 reported
incidents where pilot error was not detected, and a safety incident resulted. Additionally, message
prioritization was stated by the G-10K committee as pertinent to Data Link. An alert
classification scheme was discussed in section 5.3.6, and an incident of lack of message
prioritization and resulting inhibition was reported in ASRS report #66046. Another issue
introduced by the G-10K committee was the need for inhibit logic capabilitiesin Data Link
systems. The issues concerning the lack of inhibit logic to determine when certain alerts should be



deactivated is discussed in section 5.3.4. ASRS report #92828 describes a scenario where inhibit
logic could have played a huge role in preventing a safety incident.

The fact that many of the crew alerting issues reported to ASRS are already recognized by the
designers of Data Link systems provides support for present design strategies. However, upon
analysis of the results of this ASRS database search, it was found that additional factors regarding
crew aerting issues need to be examined as to their applicability to Data Link.

The majority of the reported safety incidents indicated that a distraction associated with the
activation of aloud alert resulted in aflight technical error (FTE). An aert should not startle the
crew upon activation, but it should insure recognition by the crew. Workload and ambient noise
levels vary throughout aflight, and the ASRS results show the effects of aloud distracting alert.
Therefore, serious attention needs to be addressed toward the design of aData Link alert that will
produce sufficient recognition in al circumstances. Research in the area of adjusting volume
levels as a function of ambient noise may provide design criteriafor Data Link crew alerting that
could decrease distraction of the crew.

When examining the problem of aural aerts being missed, the deficiencies reported either the alert
was not loud enough, or there was too much workload to detect the alert. Given that flightdeck
workload may be increased due to Data Link implementation, one way to address this problem
would be to design alouder or more detectable alert. Further research is necessary to determine
if alouder alert would increase detection during heavy workload.

The reported instances where visual aerts were being missed usualy resulted from increased
workload and/or crew attention out-the-window. The design of a crew aerting scheme for Data
Link must address the deficiencies associated with visua only derts, if immediate attention isto
be desired for certain Data Link messages. The situations reported to ASRS indicated that many
instances when workload is high or crew attending out-the-window, visual only alerts are easily
missed. Inthe event that Data Link will transmit any immediately necessary flight information,
the use of an aural backup aert must be investigated.

These opinions pose an important question for researchers. All the apparent problems discussed
were aresult of pilot error. Pilot error will always be a factor in the cockpit, aswell asin a Data
Link equipped cockpit. The aviation community needs to investigate ways of detecting human
error, to reduce its potential for resulting in FTES. Also, further training of crew members might
assist in the effort to reduce pilot errors.

Given some of the safety incidents that were reported because of transient aerts being activated
during critical phases of flight, adesign for Data Link alerting must be subjected to some type of
alert inhibit logic scheme. During acritical time of flight such as takeoff or landing, while
experiencing extreme workload, the pilot needs only the pertinent information for the present
task. The mgority of Data Link transmissions will not contain information critical to the
immediate safety of the flight. Therefore, their activation should be inhibited during high
workload phases of flight (takeoffs and landings), as are other transient alerts present in modern
aircraft today.



The fact that many alerts are being misinterpreted due to their similarity should be addressed when
designing crew alerting methods for Data Link systems. Critical and noncritical Data Link alerts
should be easily distinguished. Furthermore, the entire aviation community should devise a plan
to help the distinction of aerts that are present in the cockpit.

The major crew aerting complaint of too many bells, whistles, and messages in the cockpit
provides an obstacle to researchers and designers trying to implement Data Link crew alerting
methods. A problem with multiple alerts was indicated in the ASRS reports. The addition of
Data Link alerts may result in more occurrences of multiple alert confusion.

Other crew alerting issues were mentioned in the ASRS reports that need to be investigated.
Consideration should be given when formulating Data Link crew alerting designs to the other
problem areas mentioned, such as: inconsistency of similar aerts within afleet of aircraft; alert
messages not providing a proper description of aircraft discrepancy; and the effect bright sunlight
tends to have on visua alerts.

One of the most important issues regarding crew aerting is the need for standardization. Fleet
inconsistency was reported to induce safety incidents several timesin the ASRS reports. Any
future crew alerting system designs should be standard within manufacturers, if not between. The
effect of having different alerting methods in the same company's fleet can elicit mgor safety
incidents. The design of crew aerting methods for Data Link could be seen as aleader in the
attempt to standardize aerting methods in the National Aviation System (NAS).

This section discussed the conclusions extracted from the ASRS search on crew aerting. The
major problem areas and the specific alert characteristics which caused them were mentioned, and
any pertinence to the design of Data Link crew alerting was introduced. Table 1 indicates specific
alerting issues of concern, as reported to ASRS for Data Link, and the effects they can €licit in the
cockpit if not addressed during design.

TABLE 1. ASRS REPORTED CREW ALERTING ISSUES TO CONSIDER WHEN
DESIGNING DATA LINK

1. Aura dertsthat are too loud in volume Loud aerts can startle the crew into
making an incorrect action; Loud volume
aerts can distract the crew from normal
flight duties and communication activities

Aural aerts can be missed by the crew, or
2. Aurd aertsthat are too low in volume misinterpreted because the crew was
unable to distinguish the alert

Visua-only aerts can be missed by the

3. No aura backup for visual alerts crew when the visual workload level istoo
great to continuously monitor all
indicators




Non-standard alerts can add confusion
4. Lack of standardization for alerts while the crew is trying to attend to an
alert, and alerts can be misinterpreted,
resulting in inappropriate actions being
taken

Simultaneous activation of multiple alerts
5. Prioritization for aert activation can cause confusion and result in
misinterpretation of aerts; critical alerts
can be missed due to concurrent activation
of noncritical alerts

6. Inhibit logic for alert activation Activation of noncritical aerts during
critical phases of flight can increase crew
workload and unnecessary, possibly
hazardous, actions can be taken if aerts
are misinterpreted

Non-distinguishable alerts can cause

7. Lack of distinction between aerts confusion when trying to attend to an
alert; misinterpretation can lead to
inadvertent actions being performed by the
crew

8. Efficient procedures for addressing an alert Difficult or non-descriptive procedures can
lead to unnecessary confusion and
distraction, and can misinform the crew
with regards to the aircraft discrepancy
being experienced

9. External factors: sunlight, nighttime Visua aert indicators that are too dim can
be missed during bright sunlight
conditions, and during the night these
indicators can be too bright causing
irritation and distraction

7. RECOMMENDATIONS FOR FUTURE WORK.

Thisreview and analysis on ASRS reports provided valuable information to be considered when
implementing Data Link into the flightdeck. The ASRS reports described pilot experiences and
operational problems associated with crew aerting. The review and analysis looked at these
reports and tried to determine the deficiencies in present flightdeck crew aerting methods, and
how these deficiencies could be avoided when designing crew alerting methods for Data Link
implementation. Many problems associated with current crew alerting techniques were
introduced.

To further augment this information, it is recommended that a follow-up research study be
conducted. The study would consist of an analysis of scientific research reports in the area of
crew derting. Ananalysisof present research in the field would expand upon the information



obtained in this report by providing statistically proven results and recommendations regarding
crew aerting techniques.

The most salient problems that were derived from the ASRS database analysis (section 5.3), and
the scientific research studies can be supplemented with information gathered through informal
interviews with pilot crews and/or surveys and structured questionnaires. Based on the collection
of information, a set of crew alerting problem areas will be created. Each problem areawill be
addressed further by deriving applicable test metrics suitable for an evaluation environment. The
development of test metricsis currently atask defined to occur in an upcoming work effort by
CSERIAC FAA personnel. Additionally, problem areas can be distributed according to their
respective smulator fidelity requirements, which is also an upcoming CSERIAC task.

The goal of this proposed follow-on research study is to provide researchers with guidance
material for identifying dependent and independent variables, collection requirements, and
simulator or flight training device sophistication requirements for evaluating various crew alerting
methods. Secondly, this effort could provide specific guidelines and design criteria/standards to
be considered when incorporating Data Link into the flightdecks of the future.

The Reconfigurable Cockpit Simulator (RCYS) is an excellent research platform for evaluating
various aerting schemes. The increased realism through simulator evaluation would provide the
necessary workload and distraction to effectively examine the issues of concern for Data Link
crew aerting. Table 2 contains various crew aerting issues for further research mentioned
throughout this report that could be examined in the FAA’ s cockpit simulator network,
specifically the RCS. This research will support specific design criteriafor Data Link crew
alerting.

TABLE 2. DATA LINK CREW ALERTING ISSUES FOR EXAMINATION IN THE RCS

1 Visual only alerts vs. having aural alert for Data Link to
accompany visual

2. Affects of concurrent Data Link alerts and the procedures to
use when addressing them

3. Affect on crew performance of adding more alerts to cockpit
for recognition

4. Design of aData Link alert prioritization scheme

5. How to distinguish criticality of Data Link alerts

6. Design specifics for Data Link alert to improve recognition

(e.g. aural - tone, chime, voice; visua - color, location)

7. Affect of varying alert volume levels with regards to cockpit
ambient noise or criticality of alert

8. Design of an inhibit logic scheme for Data Link alerts

9. Affect of non-standardization on Data Link alert recognition

10.  Affectson recognition of alouder alert during phases of
flight where workload is increased




To summarize, the collection of information in the form of surveys, questionnaires, and more
advanced research studies will provide a means to address crew alerting issues as they relate to
integrating Data Link systems onto the flightdecks of commercial airliners.
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APPENDIX A

ASRS CREW ALERTING PROBLEM AREAS TABLE



TABLE 1. CLASSIFICATION OF ASRS CREW ALERTING REPORTS

ACCESS NO. | DATE | TYPE | PHASE | ALERTING INCIDENT | RESULTING ERRORS
DISTRACTION OF ALERTS
Bright altitude alert distracts crew while | ALT DEV/After deactivation of visual
49852 1/86 MLG DESCENT | busy with descent activities, deactivates alert crew does not respond resulting in
alert to extinguish irritating light deviation from assigned altitude
Crew distracted by multiple alert ALT DEV/Overshot clearance atitude
66046 3/87 WDB DESCENT | situation, unable to attend to alerts and during descent
monitor flight simultaneously
72770 8/87 MLG APCH Loud noise of GPWS alert distracted Communications with ATC were
crew when initiating a go-around impossible due to distraction of alert
78609 11/87 | MLG APCH Loud volume of gear warning horn ALT DEV/Overshot clearance atitude
distracts crew during critical GAR during go-around
130973 12/89 | MLG DESCENT | Distraction of loud landing gear warning | Crew misses visual altitude alert due to
increases workload during descent distraction, results in altitude deviation
163720 11/90 | MLG CRUISE Crew distracted by loud volume of TCAS | Distraction of loud TCAS causes crew to
alert; ATC communication difficult miss several ATC instructions
Loud volume of TCAS dert distracts ALT DEV/While trying to attend to ATC
165116 12/90 | MLG CLIMB crew; ATC communications and aircraft | communications under distraction from
altitude are not attended to by crew TCAS crew suffers dtitude deviation
Crew distracted by loud middle marker Attention deviation is experienced by the
179621 5/91 MLG APCH aural tone and tries to deselect the alert crew while trying to deselect middle
during landing marker button while landing aircraft
Loud volume of TCAS aert distracted HDG DEV/Overshot heading clearance
180629 6/91 MLG CLIMB crew during flight, caused crew to while out the window for traffic
concentrate out the window for traffic
Loud volume and constant activation of Unnecessary ALT DEV experienced due
181354 6/91 MLG DESCENT | TCAS alert distracts crew during flight; to TCAS RA that was inadvertently issued
too wide parameters for activation
Upon initiation of a GAR crew receives During critical period of initiating GAR
181762 6/91 MLG APCH loud GPWS Alert that distracts them crew unable to get avoidance instructions
from traffic search and ATC from ATC and traffic watch is diverted
communications
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ACCESS NO. | DATE | TYPE PHASE ALERTING INCIDENT RESULTING ERRORS
Constant activation of loud TCAS alert TCAS contributes as crew experiences
181971 6/91 MLG CRUISE distracts crew from efficiently performing | fatigue resulting in crossing restriction not
duties; too wide parameters for activation | being met
Crew distracted by loud TCAS dert Crew unable to attend to departure control
183735 7/91 MLG CLIMB being activated unnecessarily due to the instructions, missed a heading instruction
parameters for activation being two wide | and experienced ALT DEV
Overspeed warning siren activated Crew missed several ATC callswhich
189170 9/91 LGT CLIMB inadvertently and its loud volume resulting in being off course for approach
distracted crew and caused confusion on | and while trying to disconnect alert crew
the flightdeck also experienced atitude deviation
189265 9/91 MDT DESCENT [ TCASalert too loud, distracts crew from | ALT DEV associated with responding to
performing other flight duties the TCAS RA command
189654 9/91 WDB DESCENT | Loud autopilot off alarm distracted crew | ALT DEV/Overshot clearance altitude
resulting in increased workload during descent
TCAS dert too loud, distracts crew HDG DEV/distraction of aert causes crew
196984 12/91 | MLG APCH during approach; unable to communicate | to miss aheading clearance from ATC
with ATC resulting in a heading deviation
Crew distracted by numerous loud NMAC is experienced while crew’s out
198608 1/92 LGT APCH volume TCAS derts being activated the window traffic watch is diverted by
during approach distraction of TCAS alerts
Crew distracted by Master Caution light | HDG DEV/Heading track deviation
201659 2/92 MLG CRUISE annunciation and the resulting scan of
the Overhead Annunciator Panel
205876 3/92 MLG GROUND Loud stall recognition system activates Attention deviated from takeoff as crew
and distracts crew during takeoff attempts to decipher and react to aerts
Distraction of loud TCAS and conflicting | ALT DEV/Undershot clearance altitude
224375 10/92 | LGT APCH altitude alert elicits confusion in during descent due to confusion associated
attending the situation with multiple alert situation
Crew distracted by loud volume of TCAS | Attention deviation resulted and crew
227833 12/92 | MLG CLIMB alert and inability to communicate with unable to communicate with ATC to verify
ATC induces confusion on the flightdeck | location of traffic
Distraction of aloud malfunctioning gear | ATC communication is prohibited and
2338848 4/93 MDT APCH warning horn elicits confusion and confusion causes a destabilized approach

prohibits ATC communications

resulting in arunway excursion
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ACCESS NO. | DATE | TYPE | PHASE | ALERTING INCIDENT | RESULTING ERRORS
LACK OF ALERTS
Lack of aural warning to supplement ALT DEV/Overshot clearance atitude
77914 11/87 | MLG CLIMB visual indicator when autopilot switches | during climbout
pitch command modes
85005 4/88 WDB APCH Lack of supplemental aural alertsfor Missed approach executed due to flap
altitude and spoiler system indication disagree and lockout
Lack of aert to indicate the position of Takeoff was made with TPI switches off,
110082 4/89 MLG GROUND the tailplane trim actuator (TPI) switches | resulting in no trim controls and crew had
during pre-flight check to return to destination
Lack of alert to indicate trim-in-position | Crew begins pre-flight checks and
14682 5/90 MLG GROUND and takeoff trim position procedures and notices rudder trim had
actuated inadvertently with no warning
182888 7/91 MLG CRUISE Lack of aert on the FMC to indicate ALT DEV/Undershot altitude crossing
failure of the VNAV mode restriction on descent
Lack of dert toindicate complete failure | Aircraft was 28 miles off course because
209711 4/92 WDB CRUISE of FMC navigation system; No FMC of navigation system failure, had to
alert to indicate aircraft off course manually navigate to destination
Lack of aural warning to supplement Crew missed visual message to reset MCP
211433 5/92 WDB DESCENT | visual message in the FMC message pad | resulting in an altitude deviation
Lack of dert toindicate if overwing exit | Overwing exit doors were open and pax
234729 2/93 MLG GROUND doors are open/close in the event of an were on the wings before crew ever
emergency acknowledged there was an emergency
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ACCESS NO. | DATE | TYPE PHASE | ALERTING INCIDENT | RESULTING ERRORS
MISSED ALERTS

54213 6/86 MLG DESCENT | Altitude alert not heard, too soft to detect | ALT DEV/Overshot clearance altitude
during crew ACARS discussion during descent

57692 9/86 MLG CLIMB Aural altitude alert missed due to ALT DEV/Overshot clearance altitude
attention to other duties, too soft to detect | during climbout

61130 12/86 | MLG DESCENT | Visua altitude alert was missed by crew | ALT DEV/Overshot clearance altitude
during descent; too dim to detect during descent
Gear doors open visual warning light was | Upon landing at destination the gear doors

61829 12/86 | MLG GROUND missed during checklist and crew took off | were damaged as warning had never been
with door open; too dim to distinguish acknowledged

63574 2/87 MLG CLIMB Altitude alert not heard due to heavy ALT DEV/Overshot clearance atitude
workload, traffic watch on climbout during climbout
EADI visual warning indicating that ALT DEV/Overshot clearance atitude

77914 11/87 | MLG CLIMB autopilot had switched pitch command during climbout
modes was missed; no aural backup

80202 1/88 MLG CLIMB Visual atitude alert missed due to out the | ALT DEV/Overshot clearance altitude
window traffic watch; no aural backup during climbout

91653 7/88 MLG CLIMB Altitude alert missed due to heavy ALT DEV/Overshot clearance atitude
workload and fatigue; too soft to detect during climbout
Visual atitude alert missed due to ALT DEV/Overshot clearance altitude

130973 12/89 | MLG DESCENT | distraction of landing gear alert and during descent
attending to ATC comm; no aural backup

153103 8/90 MLG CLIMB Altitude aert not heard while crew ALT DEV/Overshot clearance altitude
attends to a cabin emergency during climb

156162 8/90 MLG DESCENT | Altitude alert missed by crew subjected to | ALT DEV/Overshot clearance altitude
heavy workload; to soft to detect during descent

183018 7/91 WDB CRUISE TCAS aert command message was Crew missesinitial TCAS alert; ALT
missed during cruise; volume set too low | DEV resulted while attending to alert
Cargo door open light was missed by Aborted takeoff/Crew began takeoff with

189853 9/91 MLG GROUND crew when scanning the OAP in the cargo door open and luggage trailing,
bright sunlight annunciator was noticed before rotation

196873 12/91 | MLG CRUISE Altitude alert not heard due to distraction | ALT DEV/Overshot clearance altitude

of cockpit noise; too soft

during climbout




ACCESS NO. | DATE | TYPE PHASE ALERTING INCIDENT RESULTING ERRORS

Cargo door open light was initially Crew began taxi with cargo door open,

197052 12/91 | MLG GROUND missed by crew during taxi in bright noticed annunciator upon performing last
sunlight minute checklist before takeoff

211433 5/92 MLG DESCENT | Visual only FMC message pad dert was | ALT DEV/Missed assigned clearance
missed; no aural backup altitude on descent

223811 10/92 | LGT CRUISE Altitude aert missed during period of ALT DEV/Lessthat legal separation
high workload, too soft during descent

226546 11/92 | SMT CRUISE Crew missed autopilot off alarm during ALT DEV/Overshot clearance atitude
Cruise; too soft when aircraft rose after autopilot off

ALERT INHIBIT LOGIC

65129 3/87 WDB APCH Crew attends to multiple transient ALT DEV/Excursion from assigned
messages during critical phase of flight altitude

92828 8/88 MLG GROUND Transient nuisance aural alert (SELCAL) | Crew misinterpreted SELCAL as cabin
armed during critical phase of flight emergency; aborts high speed takeoff
Descending at low speed and idle power | Distraction of alert increases crew

130973 12/89 | MLG DESCENT | promptsloud distracting landing gear workload and causes them to miss severa
warning to activate unnecessarily during | ATC calls, and miss visual altitude alert
critical phase of flight that results in atitude deviation
On approach to land crew receives non- Crew distracted by transient alert and

179621 5/91 MLG APCH critical middle marker aural tone during | attention is diverted from attending to
critical phase landing the aircraft

189654 9/91 WDB DESCENT | Crew receives unnecessary autopilot off Distraction of crew during high workload
alert at critical phase of flight descent results in altitude deviation
TCAS dlert activated at sametime ATC | Distraction of alert causes crew to miss

196984 12/91 | MLG APCH istrying to communicate with crew heading clearance during approach; end
during critical approach period result a heading deviation
Crew subjected to multiple TCAS derts | While attending to TCAS alerts, crew

198608 1/92 LGT APCH due to dense traffic on approach; while diverted attention from out the window

already out the window looking for traffic

traffic watch; resulting in NMAC
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ACCESS NO. | DATE | TYPE | PHASE | ALERTING INCIDENT | RESULTING ERRORS
MULTIPLE ALERTS
65129 3/87 WDB APCH Multiple transient caution messages ALT DEV/Excursion from assigned
appear on EICAS increasing workload altitude
Multiple alerts and warnings inundate ALT DEV/Overshot clearance atitude
66046 3/87 WDB DESCENT | the crew, unable to decipher and react during descent
accordingly due to distraction
205876 3/92 MLG GROUND Multiple aerts associated with loud stall | Crew distracted by multiple alerts, unable
recognition system are activated, crew to attend to alerts effectively resultsin
unable to effectively attend to the alerts attention deviation during takeoff
Crew receives multiple conflicting TCAS | Conflicting aerts contributed to confusion
224375 10./92 | LGT APCH and altitude alerts at the same time while | that resulted in altitude deviation
on approach
Multiple aerts recognized and No checklist procedure to correct problem,
237910 3/93 MLG CLIMB understood by crew; no procedure in pilot | crew has to return to airport for inspection
handbook to cover situation
NON-DISTINGUISHABLE ALERTS
Crew unable to distinguish SELCAL Aborted high speed takeoff and had to
92828 8/88 MLG GROUND chime from the cabin emergency chime return to gate due to overheating brakes
during takeoff
Crew unableto distinguish altitude alert | ALT DEV/Overshot clearance atitude
117785 7/89 LGT CLIMB from SELCAL dert, unfamiliar aural during climb
altitude alert
Tire burst screens/equipment door open Crew misinterprets warning as tire burst
143339 4/90 MLG GROUND annunciator warning light has dual screen error (no indication it wasn't) and
function that is not distinguishable by the | takes off with equipment door open and
crew during pre-flight checklist can't pressurize aircraft
153103 8/90 MLG CLIMB Crew unable to distinguish cabin No immediate response to cabin
emergency chime from ACARS chime emergency
Crew misinterprets an altitude alert for a | ALT DEV/Overshot clearance atitude
218390 8/92 MLG CRUISE cabin call due to distraction of crew during descent

conversation and radio communications
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ACCESS NO. | DATE | TYPE PHASE | ALERTING INCIDENT | RESULTING ERRORS
FURTHER CREW ALERTING ISSUES
CREW EXPERIENCE
660460 3/87 WDB DESCENT | Inexperienced crew is subjected to Crew unable to decipher and attend to
numerous alerts and warnings multiple alerts; flightdeck confusion
Crew subjected high workload descent in | Workload and loud autopilot off alarm
189654 9/91 WDB DESCENT | an aircraft that they had little experience | contributed to confusion of the
in flying inexperienced crew; ALT DEV resulted
BRIGHT SUNLIGHT
Bright sunlight affects crew’s ability to OAP annunciator missed, crew beings
189853 9/91 MLG GROUND effectively scan the overhead annunciator | takeoff with cargo door open until finally
panel to notice cargo door open light attending to light
Crew unable to notice cabin door open Annunciator light was missed and taxi
197052 12/91 | MLG GROUND annunciator on the OAP during bright was initiated with cabin door open
sunlight
201659 2/92 MLG CRUISE Bright sunlight hinders crew ability to HDG DEV/Heading track deviation
scan OAP in areasonable amount of time
211433 5/92 MLG DESCENT | FMC message pad is hard to seein the Crew missed visual FMC message to reset
event of bright sunlight; no aural backup | MCP resulting in altitude deviation
FATIGUE
Crew suffering from fatigue that was Crew misses aural atitude alert, too soft
916533 7/88 MLG CLIMB intensified due to heavy workload unable | under conditions, resulting in atitude
to effectively attend to flight conditions deviation
181971 6/91 MLG CRUISE Constant activation and loud volume of Crew unable to meet crossing restriction
TCAS contributes to cockpit fatigue
201659 2/92 MLG CRUISE Fatigued crew unable to efficiently scan HDG DEV/Heading track deviation
OAP and monitor flight
FLEET INCONSISTENCY
54213 6/86 MLG DESCENT | Altitude alert missed; aural alert is softer | ALT DEV/Overshot clearance altitude
than the rest of fleet during descent
117785 7/89 LGT CLIMB Altitude alert misinterpreted, inconsistent | Crew unable to distinguish altitude alert
with company fleet, non-standard from SELCAL, experiences ALT DEV
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ACCESS NO. | DATE | TYPE | PHASE | ALERTING INCIDENT | RESULTING ERRORS
FLEET INCONSISTENCY (continued)
Visual aert for impending level off ALT DEV/Overshot clearance atitude
130973 12/89 | MLG DESCENT | atitude missed; other fleet aircraft have | during descent after missing visual only
an accompanying aural alert alert during high workload
Tire burst screens/Equipment door Crew attends to alert as tire burst screen
143339 4/90 MLG GROUND Annunciator light has dual function that | error; actually error is with equipment
is not standard configuration within fleet | door being open, no indication to crew
NON-DESCRIPTIVE ALERT
Tire burst screens/Equipment door visual | Crew misinterprets annunciator astire
143339 4/90 MLG GROUND annunciator light has dual representation | burst screen failure; fails to acknowledge
not indicated by annunciator light and other function of warning light that
not mentioned in any manuals indicates equipment door is open
‘Turbine Case Cooling’ warning and its | Emergency situation of major fuel leak
210730 5/92 WDB CRUISE respective procedure did not convey was never acknowledged by crew,
severity of situation to crew continued flight to destination
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APPENDI X B

COWPLETE FULL- FORM ASRS REPORTS



The ASRS reports in this appendix are grouped into the 7 different crew
alerting problem areas that were discussed in the Results section of this
report. Many of the ASRS reports contained incidents that included nore than
just one of the crew alerting issues discussed. Therefore, these reports are
found in each problem area section of the appendix that applies to the
reported incident.

DI STRACTI ON OF ALERTS

ACCESSI ON NUMBER » 49852

DATE OF OCCURRENCE . 8601

REPORTED BY : FLC

PERSONS FUNCTI ONS . FLC, PI C. CAPT; FLC, FO TRACON, AC

FLI GHT CONDI TI ONS © VMC

Al RCRAFT TYPE . MG

ANOVALY DESCRI PTI ONS : ALT DEV/ OVERSHOOT ON CLB OR DES; ACFT
EQUI PMENT PROBLEM LESS SEVERE;

ANOVALY DETECTOR : COCKPI T/ EQUI PMENT;

ANOVALY RESOLUTI ON : AUTOVATED ACFT SUBSYSTEM | NTERVENED; FLC
RETURNED ACFT TO ORI G NAL CLNC OR | NTENDED COURSE;

SI TUATI ON REPORT SUBJECTS » ACFT EQUI PMENT,;

NARRATI VE : VEE VERE LANDI NG AT STL AND WHI LE WORKI NG W TH

STL APCH WE WERE CLRD TO 7000 MsL. I T WAS NI GHT AND HE COCKPI T WAS CONFI GURED
FOR DI M LI GHTS. AT APPROX 7800 MsL | N DESCENT THE ALT ALERT LI TE PROPERLY CAME
ON. IT IS A BRIGHT LITE, AND | BEING THE FLYING PLT PUSHED IN ON THE ALT
ALERTER BUTTON TO EXTI NGUI SH THE LI TE. AT APPROX 6700 MSL THE ALT ALERT LITE
CAME ON AGAIN. | | MVEDI ATELY PULLED UP WTH N CONFI NES OF PAX COMFORT AND
LEVELED OFF AT 7000 MsL. THE LOWEST ALT WAS ABOQUT 6600 MsL. | REALIZED |
M SSED THE ALT WHEN THE ALT ALERTER CAME ON THE SECOND TIME. | F THE ALERTER
WARNI NG LI TE WAS NOT' SO BRIGHT (OR DI MMABLE) | WOULD NOT HAVE CANCELLED THE
LITE ON FI RST WARNI NG (POSSI BLE DESI GN | MPROVEMENT). ALSO | DI D NOT KNOW OR
REALI ZE THAT THE F/ O TURNED OFF THE ALT REPORTI NG FEATURE OF THE TRANSPONDER
WHEN THE SECOND WARNI NG CAME ON AT 6700 MSL. AT 7000 MSL THE APCH CTLR TOLD US

TO TURN THE TRANSPONDER BACK ON. | DO NOTI' FEEL THE TRANSPONDER OR | TS
FUNCTI ONS SHOULD EVER BE TURNED OFF.

SYNOPSI S : ACR MLG ALT DEVI ATI ONV ALT OVERSHOT DURI NG DES
IN TCA

CALLBACK/ COMVENTS © NONE

LOC I D (LOCATI ON I DENTIFIER) : ; STL



ACCESSI ON NUMBER . 66046

DATE OF OCCURRENCE . 8703

REPORTED BY . FLG

PERSONS FUNCTI ONS . FLC, PI C. CAPT; FLC, FG

FLI GHT CONDI TI ONS © VMC

REFERENCE FACILITY ID : FLM

FACI LI TY STATE o KY

FACI LI TY TYPE . ARTCC,

FACI LI TY | DENTI FI ER © ZID;

Al RCRAFT TYPE © V\DB;

ANOVALY DESCRI PTI ONS : ACFT EQU PMENT PROBLEM LESS SEVERE; ALT
DEV/ OVERSHOOT ON CLB OR DES NON ADHERENCE LEGAL RQMI/ CLNC,

ANOVALY DETECTOR : COCKPI T/ FLC,

ANOVALY RESOLUTI ON © FLC RETURNED ACFT TO ORI A NAL CLNC OR
| NTENDED COURSE;, ACFT EQUI P PROBLEM RESOLVED | TSELF,

ANOVALY CONSEQUENCES : NONE;

SI TUATI ON REPORT SUBJECTS » ACFT EQUI PMENT,;

NARRATI VE : F/O FLYING TH' S SEGVENT ON AFDS( AUTOPLT F/ D

SYSTEM . ENROQUTE ATL- CVG. ON DESCENT | NTO CVG ATC HAD CLEARED OUR FLT DI RECT
FLM DI RECT CVG W TH AN I NTERI M CLRNC TO DESCEND TO FL240. DESCENDI NG THROUGH
FL245+, AN UNACCOUNTED FOR ELEVATOR SERVO | NPUT DI SCONNECTED THE AUTOPLT WHI LE
SI MULTANEQUSLY NUMEROUS HYDRAULIC AND ELECTRI CAL  ABNORMAL | NDI CATI ONS
OCCURRED. EI CAS (ENG NE | NDI CATI NG AND CREW ALERT SYSTEM CRT MESSACES FI LLED
UPPER SCREEN AND 3 MAI NTENANCE MESSAGES APPEARED ON LOAER CRT -- "FUEL
QUANTI TY CHANNEL", "AUTO 2 CABIN ALT', AND "AIR/G\ND D SAGREE". CENTER
HYDRAULI C PRESS LOW LI GHTS AND UTI LITY ELECTRI CAL BUS | NOP LI GATS CAME ON ON
OVERHEAD PANEL. ALERT MESSAGES APPEARED SO RAPIDLY THEY COULD NOT ALL BE
UNDERSTOOD ESPECI ALLY IN VI EW CF THE FACT THAT NEI THER THE F/ O NOR MYSELF HAD
BEEN FLYI NG ACFT TYPE FOR MORE THAN 150 HRS TOTAL. THE F/ O RESUMED MNMANUAL
CONTROL OF THE ACFT AS | TURNED ON THE APU PRECAUTI ONARY TO AN AC BUS OR
GENERATOR LOSS. I T WAS AT TH'S TIME THAT | REALIZED THE ACFT HAD DESCENDED
THROUGH FL240. | ALERTED THE F/ O AND TOOK CONTROL, STOPPI NG THE DESCENT AT
FL235. F/ O RESUMED CONTROL AND CLI MBED BACK TO FL240. WHEN THE APU CAME ON
LINE ALL SYSTEMS RETURNED TO NORMAL. ONLY THE 3 EI CAS MESSAGES ON THE LOWER
CRT REMAI NED. REMAINDER OF THE FLT WAS ROUTINE. ON GND IN CVG MECHAN CS
SUSPECTED CAUSE OF OCCURRENCE WAS | NDI CATI VE OF AN ENG NE GENERATOR ATTEMPTI NG
TO DI SCONNECT | TSELF FROM THE AC SYSTEM THI S PARTI CULAR WDB HAD HAD A HI STORY
OF SPURI QUS ELECTRI CAL QUI RKS THAT ALWAYS SEEMED TO CORRECT THEMSELVES. TH S
TYPE OF OCCURRENCE IS NOT OVERLY TROUBLESOME IN A 3 PLT COCKPIT. IN A 2 PLT
ENVI RONMENT IN WHI CH WHAT WAS FORMERLY THE SECOND OFFI CER/ FLT ENGQ NEERS
FUNCTI ONS ARE NOW TOTALLY AUTOVATED, AN APPARENT FAILURE OF THE AUTOVATION IS
PARTI CULARLY DI STRACTI NG TO THE CAPT AND F/ O THE CREW MEMBER FLYI NG BECOMVES
| MVEDI ATELY ABSORBED |IN DETERM NI NG WHI CH FLT | NSTRUMENTS ARE RELI ABLE WH LE
THE REVAI NI NG CREW MEMBER SEEKS THE SOURCE OF THE PRCBLEM TH' S RESULTS IN A
BRI EF | NTERVAL WHEN HDG AND ALT ARE OF SECONDARY CONCERN. STABILIZED FLT IS
FI RST. EMPHASI S ON HDG AND ALT RETURNS ALMOST | MVEDI ATELY BUT ONLY AFTER THE
PRI MARY CONCERN | S CONFI RVED. ALT EXCURSI ONS OCCUR DURI NG THESE BRI EF PERI CDS,
UNLESS SUCH AN ABNORVALITY OCCURS I N STABI LI ZED STRAI GHT AND LEVEL FLT. A 2
PLT CREW CONCEPT WORKS GREAT, BUT ONLY AS LONG AS THE AUTOVATI C BLACK BOX
| TEMS WH CH HAVE REPLACED THE S/ O ARE FEEDI NG THE CAPT AND F/ O ACCURATE | NFO.

SYNOPSI S : ACR DB ALT DEVI ATI ON OVERSHOT DURI NG DESCENT.
REFERENCE FACILITY ID : FLM

FACI LI TY STATE o KY

DI STANCE & BEARI NG FROM REF. : 90,, SO

MSL ALTI TUDE : 23500, 24000



ACCESSI ON NUMBER . 72770

DATE OF OCCURRENCE . 8708

REPORTED BY . FLG

PERSONS FUNCTI ONS . FLC, FO FLC, PI C. CAPT,;

FLI GHT CONDI TI ONS © VMC

REFERENCE FACILITY ID . DEN

FACI LI TY STATE . GO

FACI LI TY TYPE o TWR, ARPT,;

FACI LI TY | DENTI FI ER . DEN; DEN;

Al RCRAFT TYPE . MG

ANOVALY DESCRI PTI ONS : ACFT EQUI PMENT PRCBLEM LESS SEVERE;
ANOVALY DETECTOR : COCKPI T/ FLC,

ANOVALY RESOLUTI ON : FLC EXECUTED GAR OR NAP,

ANOVALY CONSEQUENCES . OTHER,

NARRATI VE : WH LE COWPLETING A VIS APCH TO RAW 26R AT DEN

THE GPWs CAME ON AT ABT 500' AGL. AT THI'S TIME | WWAS NOTI CED THAT WHI LE THE
GEAR VWERE DOMN (EACH WTH A GREEN LIGHT) THAT THE LNDG CGEAR HANDLE WAS NOT
COVPLETELY I N THE DOWN DETENT POSI TION. A GAR WAS | NI TI ATED, THE LNDG GEAR WAS
RECYCLED W TH NORVAL CONDI TI ONS. DURI NG THE GAR THE GPWS WAS | NHI BI TED BUT DUE
TO A DI FFERENCE | N SWTCH LOCATI ON BETWEEN THE BASI C AND THE ADVANCED MODEL
COCKPI'T, THE PAX O2 WAS | NADVERTENTLY ACTIVATED. IN THIS CASE THE GPWS
PERFORMED AS ADVERTI SED WHEN THE GEAR WAS NOT | NDI CATI NG SAFE DOWN AND LOCKED.
CONTRI BUTI NG FACTORS IN THI'S I NCIDENT WAS THE CLCSE PROX OF OTHER ACFT ON
PARALLEL APCHS TO RWY 26L. I N ADDI TION THERE WAS AN Al RPLANE TO OUR RT THAT
HAD TO MAKE A DRAMATI C COURSE CHANGE. HE WAS GO NG TO JON UP ON OUR RT WHEN
HE WAS ADVI SED BY TWR THAT HE WAS TO FOLLOW US TO 26R. WHEN THE GPWS SOUNDED
IT WAS THOUGH BY ME TO BE FALSE. THEN | NOTI CED THAT THE RED LIGHTS ON THE
LNDG GEAR WERE ON AT THE SAME TIME AS THE GREEN. WHEN THE GEAR HANDLE WAS PUT
INTO THE DETENT (ABT 1/4") THE RED LIGHTS WENT OQUT, THE GPW5S CONTI NUED TO
SCUND SO W O FURTHER | NVESTI GATI ON A GAR WAS COMMENCED. THE GPWS WAS LOUD ON
CLI MBOUT AND BECAUSE WE WERE CLEARLY CLIMBING IT WAS MORE DESI RABLE TO HEAR
TWR COVMUNI CATI ONS VWHI LE MAINTAINING VIS CLRNC WTH THE GN\D. BECAUSE WE FLY
ACFT WTH THE GPWS ON DI FFERENT LOCATIONS ON THE OVERHEAD PANEL THE PAX Q2
SYSTEM WAS | NADVERTENTLY ACTI VATED.

SYNOPSI S © FLT CREW DI D NOT' GET GEAR HANDLE | N DETENT WHEN
EXTENDI NG GEAR CAUSI NG GPW5 ACTUATI ON AND GO ARGUND.

REFERENCE FACILITY ID . DEN

FACI LI TY STATE . GO

DI STANCE & BEARI NG FROM REF. : 2, 80

AGL ALTI TUDE : 500, 500



ACCESSI ON NUMBER . 78609

DATE OF OCCURRENCE . 8711
REPORTED BY . FLG
PERSONS FUNCTI ONS . FLC FO FLC, PI C. CAPT; TRACON, AC,
FLI GHT CONDI TI ONS D IMC
REFERENCE FACILITY ID : ORD
FACI LI TY STATE - IL
FACI LI TY TYPE . TRACON; ARPT,;
FACI LI TY | DENTI FI ER . ORD; ORD;
Al RCRAFT TYPE . MG
ANOVALY DESCRI PTI ONS : ALT DEV/ OVERSHOOT ON CLB OR DES;
ANOVALY DETECTOR : COCKPI T/ FLC,
ANOVALY RESOLUTI ON FLC EXECUTED GAR OR MAP; FLC RETURNED
ACFT TO ORI Gl NAL CLNC OR | NTENDED COURSE;
ANOVALY CONSEQUENCES : NONE;
NARRATI VE © VWE WERE ESTABLI SHED ON A COUPLED | LS APCH USI NG
CAT Il PROCS, IE COPLT FLYING THE APCH AND THE CAPT WOULD TAKE THE ACFT FOR

LNDG THE WK WAS ABQUT 5 OVCST 2 R-2-F. AS WE CHANGED FROM APCH CTL TO TWR,
THE TWR ADVI SED US TO GO AROUND. THE F/ O PRESSED THE TKOF/ GAR BUTTON TO BEG N
THE M SSED APCH. THE CAPT SELECTED FLAPS 15 DEGS ON COWAND AND REACHED FOR
THE CEAR HANDLE. THE F/ O REQUESTED THAT THE GEAR BE LEFT DOWN MOVENTARI LY,
VWH CH CAUSED THE CAPT TO QUESTI ON WHY. | N THE BRI EF DI SCUSSI ON THAT FOLLOWED,
THE ALT WAS NOT' SET AND ARMED IN A TIMELY MANNER. OUR LEVELOFF EXCEEDED OUR
ASSI GNED ALT 4000° BY 300'. AS WE DI SCUSSED LATER, THE DI FFERENCE |IN THE
TIM NG OF LNDG GEAR RETRACTI ON DEPENDS ON THE LNDG FLAP SETTI NG, FOR EXAMPLE,
IF 28 FLAPS IS BEING USED FOR LNDG THE FLAPS MAY BE RAISED, FOLLOWED
| MVEDI ATELY BY CGEAR RETRACTI ON WO CETTI NG A GEAR WARNI NG HORN. | F 40 FLAPS IS
USED, A MOVENTARY DELAY |'S NEEDED TO ALLOW TI ME FOR FLAP RETRACTI ON TO PREVENT
THE GEAR WARNI NG HORN. COMBI NED W TH A RELATI VELY H GH ALT OF OQUR M SSED APCH
PO NT AND THE CLB CAPABILITY OF TH S ACFT AT GO AROUND PWR, TIMNG IN THE
COCKPIT IS VERY | MPORTANT. IN THIS CASE, CONCERN OVER AN OBNOXI QUSLY LOUD
WARNI NG HORN WAS G VEN THE WRONG PRIORITY. |'VE USED THESE TRI ED AND PROVEN
PROCS FOR YRS WO TH S QUESTION OF TIMNG EVER ARISING | LEARNED A GREAT
LESSON. HOPEFULLY SOVEONE ELSE MAY AVO D THE SAME PROB BY READING THI' 'S AND
APPLYING I T TO THEI R PROCS.

SYNOPSI S : ALT OVERSHOT ON GO AROUND WHEN PNF FAI LED TO
SET AND ARM ALT CAPTURE MODE.

REFERENCE FACILITY ID : ORD

FACI LI TY STATE - IL

DI STANCE & BEARI NG FROM REF. : 6,, NW

MSL ALTI TUDE : 4000, 4300



ACCESSI ON NUMBER » 130973

DATE OF OCCURRENCE . 8912

REPORTED BY . FLG

PERSONS FUNCTI ONS . FLC FO FLC, PI C. CAPT; TRACON, AC,

FLI GHT CONDI TI ONS © VMC

REFERENCE FACILITY ID : ORD

FACI LI TY STATE - IL

FACI LI TY TYPE » TRACON;

FACI LI TY | DENTI FI ER . ORD;

Al RCRAFT TYPE . MG

ANOVALY DESCRI PTI ONS : ACFT EQUI PMENT PROBLEM LESS SEVERE; NON
ADHERENCE LEGAL RQMI/ CLNC ALT DEV/ OVERSHOOT ON CLB OR DES;

ANOVALY DETECTOR COCKPI T/ FLC;

ANOVALY RESOLUTI ON NOT RESOLVED/ DETECTED AFTER- THE- FACT;
FLC RETURNED ACFT TO ORI G NAL CLNC OR | NTENDED COURSE;

ANOVALY CONSEQUENCES : NONE;

SI TUATI ON REPORT SUBJECTS : AN ACFT TYPE, ACFT EQUI PVENT,

NARRATI VE : OUR CLRNC HAD BEEN "DSND TO 9000', SPD 210 KTS."

ORD APCH CTL WAS VERY BUSY. WHI LE DSNDI NG AT 210 KTS THROUGH APPROX 10000', WE
WERE ASKED TO SLOW TO 170 KTS. PLEASE NOTE THAT THE ACFT IN QUESTION HAS A
LOUD DI STRACTI NG VO CE WARNI NG SYS, WHI CH AT 210 KTS AND |IDLE PWR WARNS YQU
"LNDG CEAR " WTH THE LNDG GEAR WARNI NG GO NG OFF AND THE CTLR | SSUI NG A NEW
SPD AT THE SAVE TI ME, THE 1000° CALL WAS TO BE MADE ("10000 FCR 9000"). BOTH
THE CAPT AND | FAILED TO NOTI CE THAT THE ALT ARM NG AMBER "ALT" LI GHT WAS NOT
ON. WHETHER THE CAPT FAILED TO ARM I T OR THE ALT MCDE WAS DI SARVED BY MY USE
OF THE VERT SPD MODE OF THE FGS, IS UNKNOMWN. AT 8700" THE CAPT NOTI CED OUR ALT
DEVI ATION, AT WHICH TIME | TURNED OFF THE AUTOPLT AND CLBED BACK TO THE
ASSIGNED ALT OF 9000'. IN MY CPINION, THE ALT DEVIATION WAS CAUSED BY A
VARI ETY OF DI STRS: 1) VERY BUSY ATC ENVI RONMVENT, 2) DI STRACTI NG WARNI NG HCORN
FOR LNDG GEAR AT 210 KTS, 3) NO WARNING ON ACFT OF 1000" TO LEVEL-CFF (IT
WARNS YOU ONLY AFTER ALT DEVI ATI ON, NOT BEFORE AS ON OTHER ACFT IN FLEET), AND
4) RADIO CALL FROM ATC TO FURTHER SLOW ACFT TO 170 KTS AT CRITICAL TIME
(DSNDI NG FROM 10000 TO 9000'). MY RECOMVENDATI ONS: 1) REQUI RE WARNI NG OTHER
THAN LI GHT (AURAL) OF | MPENDI NG LEVEL- OFF, 2) REMOVE "LNDG GEAR' WARNI NG UNTI L
FLAPS ARE AT LEAST DOMWN TO 15 DEGS AND THROTTLES I DLE, AND 3) MODI FY AUTOPLTS
SO THAT MOVEMENT OF VERT SPD WHEEL WHI LE AUTCOPLT 1S I N CAPTURE MODE DCES NOT
DI SENGAGE CAPTURE MODE. (PLEASE NOTE THAT QUR AIRLINES IS CURRENTLY MNAKI NG
THI'S MODI FI CATI ON, BUT THE ACFT WE WERE ON WAS NOT MODI FI ED. )

SYNOPSI S : REPORTER CITES A VARIETY OF REASONS FOR
OVERSHOOTI NG ALT I N DESCENT. BOTTOM LINE IS THAT THE ALT CALLOUT WAS OM TTED.

THE DI STRS OF GEAR WARNI NG BUSY COCKPI' T, COM PROCS AND NO ALT WARNI NG LI GHT
MAY HAVE BEEN CONTRI BUTCRY. PLT TECHNI QUE I N USE OF AUTOPLT WAS QUESTI ONED BY
REPORTER.

REFERENCE FACILITY ID : ORD

FACI LI TY STATE - IL

DI STANCE & BEARI NG FROM REF. : 40, ,E

MSL ALTI TUDE . 8700, 9000



ACCESSI ON NUMBER » 163720

DATE OF OCCURRENCE » 9011
REPORTED BY . FLG FLG
PERSONS FUNCTI ONS . FLC FO FLC, PI C. CAPT; TRACON, AC,
FLI GHT CONDI TI ONS © VMC
REFERENCE FACILITY ID © SNA
FACI LI TY STATE . CA
FACI LI TY TYPE » TRACON;
FACI LI TY | DENTI FI ER . SNA;
Al RCRAFT TYPE . MG
ANOVALY DESCRI PTI ONS : OTHER, ALT DEV/ EXCURSI ON FROM ASSI GNED;
NON ADHERENCE LEGAL RQMI/ CLNC,
ANOVALY DETECTOR : COCKPI T/ FLC,
ANOVALY RESOLUTI ON © FLC RETURNED ACFT TO ORI A NAL CLNC OR
| NTENDED COURSE; NOT RESOLVED/ ANOVALY ACCEPTED,
ANOVALY CONSEQUENCES . FLCO ATC REVI EW
SI TUATI ON REPORT SUBJECTS : ACFT EQUI PMENT; PROC CR PCLI CY/ COVPANY;
PRCC OR POLI CY/ FAA,
NARRATI VE : WH LE LEVEL AT 4000', THE CTLR | SSUED TFC AND
DIRECTED A L TURN FROM 220 DEG TO 180 DEG SIMIUTANEQUS TO THE CTLRS
I NSTRUCTIONS THE TCAS Il [ISSUED TFC ALERT AND VERY SHORTLY AFTER COMVANDED
"CLB'. THE CAPT DI SCONNECTED THE AUTOPLT WHI CH WAS BEI NG USED FOR CRUI SE, AND
I NI TIATED A 1000-1200 FPM CLB AS DIRECTED BY TCAS Il. WE GOI' TO AN ALT OF

4800' BEFORE COM NG | MVEDI ATELY BACK DOWN TO 4000'. TFC WAS NEVER SEEN. CTLRS
FREQ WAS VERY BUSY, AND I T TOOK ABOUT 30 SECS MORE BEFCRE | (F/ O COULD | NFORM
H M OF OQUR ALT EXCURSI ON. HI' 'S COMMENT WAS, "YEAH, THAT'S THE TFC | TURNED YQU
FOR " OBSERVATION. TCAS Il WAS VERY LOUD, AND ACTUALLY CUT QUT SOVE OF THE
CTLRS I NI TIAL I NSTRUCTIONS. | F I NSTRUCTI ONS FROM ATC HAD BEEN | SSUED DURI NG
THE " CLB- CLB- CLB" COMVAND, THEY WOULD NOT HAVE BEEN HEARD.

SYNOPSI S : M.G FLT CREW RESPONDS TO TCAS || ALERT. ALT
DEVI ATl ON.

REFERENCE FACILITY ID © SNA

FACI LI TY STATE . CA

DI STANCE & BEARI NG FROM REF. : 10,, NW

MSL ALTI TUDE : 4000, 4800



ACCESSI ON NUMBER
DATE OF OCCURRENCE
REPORTED BY
PERSONS FUNCTI ONS
FLI GHT CONDI TI ONS
REFERENCE FACILITY ID
FACI LI TY STATE
FACI LI TY TYPE
FACI LI TY | DENTI FI ER
Al RCRAFT TYPE
ANOVALY DESCRI PTI ONS
ANOVALY DETECTOR
ANOVALY RESOLUTI ON

| NTENDED COURSE;
ANOVALY CONSEQUENCES
NARRATI VE

165116

9012

FLC, FLC, ;

FLC, FOQ FLC, PI C. CAPT; TRACON, DC;

VMC

PVD

RI

TRACON;

PVD;

M.G

ALT DEV/ OVERSHOOT ON CLB OR DES; OTHER
COCKPI T/ FLC;

FLC RETURNED ACFT TO ORI G NAL CLNC OR

NONE;
ASSI GNED ALT, 10000'. AT 9700', TCAS I SSUED TFC

ADVI SORY. AT SAME TIME DEP CTL | SSUED A TURN TO 360 DEG HDG AND FREQ CHANGE.
TCAS VERBAL ADVISORY SET TOO LOUD TO UNDERSTAND | NSTRUCTIONS ON RAD O
DI STRACTED, | LET ACFT CLB TO 10400' BEFCORE RETURNI NG TO 10000' ASSI GNED ALT.

SYNOPSI S

ALT DEVI ATION DUE TCAS Il SCOUNDI NG LOUDLY AS

FREQ CHANGED AND HEADI NG CHANGE | SSUED.

REFERENCE FACILITY ID
FACI LI TY STATE

DI STANCE & BEARI NG FROM REF.

MSL ALTI TUDE

PVD

Rl

10, 270
10000, 10400



ACCESSI ON NUMBER » 179621

DATE OF OCCURRENCE : 9105

REPORTED BY : FLG 5 5

PERSONS FUNCTI ONS . FLC PI C CAPT;, FLC FG FLC SO TWR LC

FLI GHT CONDI TI ONS © VMC

REFERENCE FACILITY ID : ORD

FACI LI TY STATE - IL

FACI LI TY TYPE © ARPT;, TWR

FACI LI TY | DENTI FI ER . ORD; ORD;

Al RCRAFT TYPE . MG

ANOVALY DESCRI PTI ONS . OTHER,

ANOVALY DETECTOR : COCKPI T/ FLC; COCKPI T/ EQUI PMENT;

ANOVALY RESOLUTI ON : NOT RESOLVED ANOVALY ACCEPTED,

ANOVALY CONSEQUENCES : NONE;

NARRATI VE : ON AN APCH | NTO ORD, WE PASSED OVER THE OM AND
GO THE NEEDLE SWNG BUT NO AURAL TONE. | FORGOTI TO DESELCT THE MARKER

BUTTON, AND PASSING OVER THE MM | WAS STARTLED AT AROUND 300-400" WHEN THE
AURAL TONE CAME ON EXCEPTI ONALLY LOUD, AS USUAL. | FUMBLED AROUND, TRYING TO
DESELECT THE MARKER BUTTON AT A TIME WHEN | SHOULD HAVE HAD My FULL ATTN ON
THE LNDG | DESELECTED | T AND MADE AN UNEVETNFUL LNDG TH S HAS HAPPENED TO ME
SO MANY TIMES, | HAVE LCST COUNT. |F | WERE THE PERFECT PLT, | WOULD REMEMBER
TO DESELECT THE MARKER WHEN | DO NOI' GET THE AURAL ON EVERY APCH, BUT IT IS
EASY TO FORGET, AND WE ALL FORGET TO DO IT FROM TI ME TO Tl ME, ESPECI ALLY WHEN
THE WK | S VFR AND VVE ARE ONLY USING THE ILS AS A BACKUP. THE PROB WTH THI S
SITUATION IS THAT I T IS DI STRACTI NG AT ONE OF THE MOST DEMANDI NG PO NTS I N THE
APCH, AND I T IS TRULY DI STRACTI NG THERE IS NO REASON WHY THE MM SHOULD BE SO
LOUD. | DONT MND AN AURAL WARNING AT THAT ALT, BUT WHY CAN T THE VOL BE
TURNED DOWN AT THE XM TTER? | HAVE ENCOUNTERED THI S AT EI THER BNA OR RDU IN
THE TKCF REA ME, ALSO. TKOF | NSTRUCTI ONS ARE TO TURN TO A HDG AT THE M | DO
NOT SELECT THE MARKER BUTTON BECAUSE ONCE AGAIN, THE M IS TGO LQOUD.

SYNOPSI S : ACR CAPT COVPLAI NS ABQUT LOUD M DDLE MARKER AT
ORD.

REFERENCE FACILITY ID : ORD

FACI LI TY STATE - IL

AGL ALTI TUDE : 200, 400



ACCESSI ON NUMBER » 180629

DATE OF OCCURRENCE : 9106

REPORTED BY . FLG

PERSONS FUNCTI ONS . FLC, PI C. CAPT; FLC, FG

FLI GHT CONDI TI ONS © VMC

REFERENCE FACILITY ID : BUR

FACI LI TY STATE . CA

FACI LI TY TYPE . ARPT; TRACON,

FACI LI TY | DENTI FI ER : BUR BUR;

Al RCRAFT TYPE . MG

ANOVALY DESCRI PTI ONS : TRACK OR HDG DEVI ATI ON;, NON ADHERENCE
LEGAL RQMI/ CLNC; NON ADHERENCE LEGAL RQMI/ PUBLI SHED PRCC,

ANOVALY DETECTOR : COCKPI T/ FLC,

ANOVALY RESOLUTI ON © FLC RETURNED ACFT TO ORI A NAL CLNC OR
| NTENDED COURSE;

ANOVALY CONSEQUENCES : NONE;

NARRATI VE : DEPARTED BUR RWY 15 ENRTE TO QAK. WE COMMENCED

QUR TURN TO 210 DEG HDG FOR SI D AND WERE JUST ABQUT TO REACH THAT HDG WHEN THE
TCAS | SSUED A "TFC, TFC' T/A. OUR ALT WAS 1500° AGL AND CLBI NG THE VOL OF THE
TA WAS LQUD ENOUGH TO CAUSE BOTH PLTS TO TRY TO VI SUALLY ACQUI RE THE TFC. BY
THE TI VE V\EE

DETERM NED THAT WE WERE NOT IN A SEE AND AVA D SI TUATI ON, WE HAD OVERSHOT THE
210 DEG HDG NOT WANTI NG TO DEVI ATE SUBSTANTI ALLY FROM THE SID, | I NI TI ATED AN
AGGRESS| VE TURN BACK TO THE REQUI RED HDG. THE NET RESULT WAS AN SI D DEVI ATI ON,
AND UNCOVFORTABLE PAX RIDE AND AN ATC CTLR WHO PROBABLY WANTED TO KNOW WHAT W\E
WERE DO NG |IN SHORT, | FEEL THAT THE TCAS SYS WTH I TS PRESET VOL LEVEL CAN
BE MORE OF A DI STR THAN A HELP I N SOVE SI TUATI ONS.

SYNOPSI S : ACR MLG TRACK HEADI NG DEVI ATION ON SI D FROM
BUR.

REFERENCE FACILITY ID : BUR

FACI LI TY STATE . CA

DI STANCE & BEARI NG FROM REF. : 4,,SW

AGL ALTI TUDE : 1500, 1500



ACCESSI ON NUMBER » 181354

DATE OF OCCURRENCE : 9106

REPORTED BY . FLG FLG

PERSONS FUNCTI ONS . FLC FO FLC, PI C. CAPT; TRACON, AC,

FLI GHT CONDI TI ONS © VMC

REFERENCE FACILITY ID » ATL

FACI LI TY STATE o GA

FACI LI TY TYPE » TRACON;

FACI LI TY | DENTI FI ER . ATL;

Al RCRAFT TYPE . MG

ANOVALY DESCRI PTI ONS : OTHER; CONFLI CT/ Al RBORNE LESS SEVERE;
ALT DEV/ EXCURSI ON FROM ASSI GNED, NON ADHERENCE LEGAL RQMI/ CLNC,

ANOVALY DETECTOR : COCKPI T/ FLC,

ANOVALY RESOLUTI ON . FLC AVO DANCE- EVASI VE ACTI ON, FLC
RETURNED ACFT TO ORI G NAL CLNC OR | NTENDED COURSE;

ANOVALY CONSEQUENCES : NONE;

NARRATI VE : WH LE DSNDI NG TO 11000', WE RECEIVED A TA. |

LOOKED AT DI SPLAY TO SEE WHERE TFC WAS, THEN VI SUALLY ACQUI RED TFC QUTSI DE. AS
I WAS WATCHI NG THE TFC MAYBE 5-10 SECS, WE RECEIVED AN RA CLB COMVAND. CAPT
| MVEDI ATELY BEGAN A CLB. AS WE RECEIVED THE CLR OF CONFLI CT COMVAND, THE ALT
ALERT VENT OFF. WE WERE 11400-11500'. ATL VERI FIED THAT WE WERE LEVELI NG AT
11000' . WE ACKNOWNLEDGED THAT WE WERE. THE PRCB WAS, WE WERE DSNDI NG WHI LE THE
OTHER ACFT WAS CLBING AND THE TCAS DI DN T KNOW WHAT ALTS THE ACFT WERE TO
LEVEL OFF AT. | T BEGAN THE WARNI NG COMVANDS AND WE WERE DI STRACTED BY THEM AND
ENDED UP DEVI ATI NG FROM ALT WHEN THERE WAS REALLY NO CONFLICT. WE WERE IN A
DSNT TO 11000'; OTHER ACFT WAS IN A CLB TO 10000'. SUPPLEMENTAL | NFO FROM ACN
181361: THE FREQUENT, TOO LCOUD AND DI STRACTI NG TCAS "TFC, TFC' WARNINGS | HAVE
HEARD OVER THE PAST SEVERAL MONTHS HAVE MADE ME SOVEWHAT LESS THAN A TRUE FAN
OF THE SYS. THE DI STR FACTOR MAY HAVE PLAYED A ROLL IN THI'S I NCI DENT, BUT IF
YOU THROW QUT AL THE SHOULDA' S AND COULDA' S, THE BOTTOM LINE IS THAT THE TCAS
SAVED MY BACON ON THI S ONE. |'LL REASSESS MY THI NKI NG ON TCAS.

SYNOPSI S : ACR FLT CREW RECEI VES TCAS ALERT VWH LE
DESCENDI NG, RESPONDS.

REFERENCE FACILITY ID . ATL

FACI LI TY STATE o GA

MSL ALTI TUDE » 11000, 11400

B- 10



ACCESSI ON NUMBER . 181762

DATE OF OCCURRENCE : 9106

REPORTED BY : FLC ;oo

PERSONS FUNCTI ONS FLC, PI C. CAPT; FLC FO FLC, SG FLC,
Pl C. CAPT; FLC, PI C. CAPT; TV\RLC

FLI GHT CONDI Tl ONS . VMC

REFERENCE FACILITY ID . CLE

FACI LI TY STATE o OH

FACI LI TY TYPE . TWR, ARPT;

FACI LI TY | DENTI FI ER . CLE; CLE;

Al RCRAFT TYPE : MG LTT;, M.G

ANOVALY DESCRI PTI ONS : OTHER;, CONFLI CT/ Al RBORNE LESS SEVERE;
ACFT EQUI PMENT PROBLEM LESS SEVERE; TRACK OR HDG DEVI ATI ON;

ANOVALY DETECTOR : COCKPI T/ FLC, ATC CILR;

ANOVALY RESOLUTI ON : CTLR I NTERVENED; CTLR | SSUED NEW CLNC;
ACFT EQUI P PROBLEM RESCLVED | TSELF;

ANOVALY CONSEQUENCES : NONE;

S| TUATI ON REPCORT SUBJECTS . ACFT EQUI PMENT;

NARRATI VE I T WAS THE F/O S LEG WE WERE CONDUCTI NG

A VIS APCH WTH THE ILS AS A BACKUP. | CONTACTED CLE TWR AT THE MARKER

THEY ASKED | F WE COULD HOLD SHORT OF RW 28. | CHKED THE APCH PLATE AND
ADVI SED F/ O THAT WE WOULD HAVE 8400'. THE S/ O CONFI RVMED WE STILL MET THE
LNDG PERFORVANCE DATA FOR OUR WI. WE THEN ACKNOW.EDGED AFFI RVATI VE AND
CLE TWR CLRED US TO LAND ON RW 5R. WE KEPT GOOD SPD TO THE MARKER AND
VWERE SLON NG AS W DSNDED ON THE G S. AT 2 1/2 M QUT, THE TWR ASKED US
TO SLOW TO FINAL SPD DUE TO A DEP ON RW 28. | ACKNOALEDGED. AT 500

AG, WTH THE GEAR DOWN AND FLAPS AT 25 THE TWR CLRED A LIGHT TWN, A
COMWITER TURBO PRCP (Y), ON TO RW 5R FOR AN "I MVEDI ATE'" TKOF. |

ANNCUNCED, "BE PREPARED FCR A GAR." THE F/ O MEANVH LE, HAD CALLED FOR
FLAPS 30 (AT 500" AGL) BUT | DELAYED FOR A FEW SECS AS | WATCHED LTT Y
TAXI ON TO THE RW AND BEG N A LAZY ACCELERATION. | THEN CALLED, "GO
ARCUND! " SEVERAL SECS LATER, THE TWR ALSO CALLED FOR US TO GO AROCUND.

THE FOLLOWN NG EVENTS HAPPENED NEARLY SI MULTANECQUSLY: THE GPWS BEGAN TO
SHOUT I N OQUR EARS ABQUT FLAPS TOO LOW ETC. THE F/ O CONCURRENTLY PUSHED
THE THRUST LEVERS UP, CALLED FOR GO AROGUND THRUST - FLAPS 25, AND PULLED
BACK ON THE STICK. THE S/ O RESPONDED BY ' FI NE TUNING THE THRUST LEVERS,

AND ANNCOUNCED " GO AROCUND THRUST SET." | WOULD ESTI MATE THAT WE WERE BTWN
400" AND 300' IN THE AIR WHEN THE F/ O ESTABLI SHED GO AROUND PI TCH W TH
THE WNGS LEVEL. THE GPWS | S STILL SHOUTI NG THE TWR IS SAYI NG SOVETHI NG
BUT | CAN T UNDERSTAND. THE F/ O CALLS, "FLAPS 15." | SEE THAT WE HAVE
PLENTY OF Al RSPD, AND OVER 1000 FPM RATE OF CLB SO | SET THE FLAPS TO 15
AND ( UNCOVMANDED) PUT THE GEAR LEVER UP. | SEE AN ACR MLG Z CLBING QUT
ON RW 28 DI RECTY AHEAD AND AT OUR ALT. | PO NTED AT THE MG Z (THE F/ O
NODDED) AND SAID "WHAT DID HE (TWR) SAY?" NEITHER THE FFO OR THE S/ O
RESPONDED. (THEY LATER TELL ME THEY SAI D NOTH NG AS THEY COULD NOT HEAR
THE TWR EITHER). | KNOWLTT Y IS CLBI NG OUT DI RECTLY UNDERNEATH US AND |

DON' T KNOW VWH CH WAY TO TURN. THE GPWS IS NOW SHOUTI NG | N OQUR EARS WHAT
SEEMS TO BE ITS FULL VOCABULARY | NCLUDI NG "CGEAR, FLAPS, TERRAIN, TOO
LON WHOOP WHOOP PULL UP." THE TWR IS NOW REPEATI NG OUR M SSED APCH
I NSTRUCTIONS BUT | STILL CAN T HEAR DUE TO THE LOUDNESS OF THE GPWS! |,

AGAIN, SAID QUT LOUD, "WHAT DI D HE SAY?" | SAW THAT WE WERE OUT CLBI NG
THE MLG Z AND THAT EVEN IF WE DIDN' T TURN WE WLL CROSS ABOVE HM BUT |

DON' T KNOWVWHERE THE LIGHT TWN IS. THE S/ O SAYS, "ALL | GOT WAS 4000',

CLB TO 4000'." | SET IN 4000 IN THE ALT ALERTER AND ATTEMPTED TO SI LENCE
THE GPWS BY PUSHING ON THE G'S INHIBIT BUTTON (I LATER REALIZED HOW
FUTI LE THAT WOULD BE, BUT | WAS GETTI NG DESPERATE TO SHUT THE DAMN THI NG
UP). | DID NOT RESPOND TO THE TWR AS | KNEW I WAS CETTING ONLY PART COF
THE I NSTRUCTI ONS. FI NALLY, AT APPROX 1000 AG., THE GPWs SHUT UP. THE
TWR REPEATED THE M SSED APCH INSTRUCTIONS (FOR A THIRD TIME) TO
| MVEDI ATELY TURN L TO A HDG OF 320 DEGS, AND CLB TO 4000'. |

B-11



ACKNOALEDGED THE TWR S | NSTRUCTI ONS EVEN AS THE F/ O WAS BANKI NG RAPI DLY.
VWE TURNED | NSI DE AND ABOVE THE MG Z. | NEVER DID SEE THE LTT Y. CLBI NG
THROUGH 3450' MsL, TWR SWTCHED US TO DEP WHO TOLD US TO MAI NTAIN 3000
MSL AND TURN L TO 230 DEGS. WE HAD RETRACTED THE FLAPS ON SCHEDULE AND
UPON CALLI NG FOR FLAPS UP, THE F/ O CALLED FOR THE AFTER TKCOF CHKLI ST. WE
COWLETED A VIS PATTERN BACK TO RW 5R AND LANDED UNEVENTFULLY.
SUGCGESTI ON TO PREVENT COM PROBS: ON EFIS RETRCFI TTED MG ACFT REMOVE
GPWs AUDIO FROM THE AUDI O SELECTOR PANELS AND | NSTALL A DEDI CATED
SPEAKER FOR THE GPWS AUDI O

SYNOPSI S : AUDI TORY | NTERFERENCE FOR EFI S RETROFI TTED
FRT ML.G FLC LEADS TO UNSAFE SI TUATI ON DURI NG A GO ARGUND. GPWSs TOO LOUD.
REFERENCE FACILITY ID . CLE

FACI LI TY STATE . OH

AGL ALTI TUDE : 300, 1000

B-12



ACCESSI ON NUMBER » 181971

DATE OF OCCURRENCE : 9106

REPORTED BY . FLG

PERSONS FUNCTI ONS . FLC, PI C. CAPT; FLC FGQ ARTCC, RDR;

FLI GHT CONDI TI ONS © VMC

REFERENCE FACILITY ID . DAG

FACI LI TY STATE . CA

FACI LI TY TYPE . ARTCC,

FACI LI TY | DENTI FI ER CZLA;

Al RCRAFT TYPE . MG

ANOVALY DESCRI PTI ONS © ALT DEV/ UNDERSHOOT ON CLB OR DES; ALT
DEV/ XI NG RESTRI CTI ON NOT MET; NON ADHERENCE LEGAL RQMI/ CLNG;

ANOVALY DETECTOR . COCKPI T/ FLC, ATC/ CTLR;

ANOVALY RESOLUTI ON : NOT' RESOLVED ANOVALY ACCEPTED,

ANOVALY CONSEQUENCES : NONE;

SI TUATI ON REPORT SUBJECTS : PROC OR PCLI CY/ FAA; PROC CR
POLI CY/ COVPANY; ACFT EQUI PMENT;

NARRATI VE : VWH LE CRU SI NG AT FL280, DSNT TO A XI NG

RESTRICTION 10 M NE OF DAG VORTAC WAS | NI TI ATED LATE. THE RESTRI CTI ON WAS
MADE A FEW M PAST THE 10 M RESTRICTION. | BELI EVE THAT CREW FATI GUE WAS A
PRIME FACTOR IN TH'S INCIDENT. WE WERE ON THE THIRD DAY OF A 4 DAY TRIP
PAI RING WH CH FLEW 27 FLTS IN A 4 DAY PERIOD. FLT TIME SCHEDULED AT 28 HRS
AND 15 MNS. ALL BUT 6 OF THESE ROUND TRIPS WERE IN AND QUT OF "KAM KAZE
ALLEY" (AKA, BUR). CREW REST WAS APPROX 14 HRS BTWN EACH OF THESE DAYS. THERE
'S SUCH A LET DOWN WHEN NOT DODG NG ACFT IN AND OQUT OF BUR THAT ONE TENDS TO
RELAX AND NOT PAY AS MJCH ATTN AS NEEDED AT CRU SE FLT. WE ALSO NOTED A NEAR
MSS OF 2 LIGHT ACFT I N THE BUR AREA ON THE PREVI QUS LEG ALSO THE LOUD VOL OF
THE TCAS SYS CONSTANTLY YELLI NG AT ONE CONTRI BUTES GREATLY TO OVERALL COCKPI T

FATI GUE.

SYNOPSI S : ALT DEVIATION. ALT CROSSI NG RESTRI CTI ON NOT
MADE.

REFERENCE FACILITY ID . DAG

FACI LI TY STATE . CA

MSL ALTI TUDE : 24000, 25000

B-13



ACCESSI ON NUMBER » 183735

DATE OF OCCURRENCE : 9107

REPORTED BY . FLG FLG

PERSONS FUNCTI ONS . FLC, PI C. CAPT; FLC FG TRACON, DC,

FLI GHT CONDI TI ONS © VMC

REFERENCE FACILITY ID : BNA

FACI LI TY STATE : TN

FACI LI TY TYPE . ARPT; TRACON,

FACI LI TY | DENTI FI ER : BNA; BNA;

Al RCRAFT TYPE . MG

ANOVALY DESCRI PTI ONS . CONFLI CT/ Al RBORNE LESS SEVERE; ACFT

EQUI PMENT PROBLEM LESS SEVERE ALT DEV/ OVERSHOOT ON CLB OR DES;
NON ADHERENCE LEGAL RQMI/ CLNC,

ANOVALY DETECTOR : COCKPI T/ FLC; COCKPI T/ EQUI PMENT;
ANOVALY RESOLUTI ON : FLC RETURNED ACFT TO ORI A NAL CLNC OR
| NTENDED COURSE, FLC REGAI NED ACFT CONTROL;
ANOVALY CONSEQUENCES : NONE;
SI TUATI ON REPORT SUBJECTS » OTHER, ACFT EQUI PMENT; PROC OR
POLI CY/ COVPANY,;
NARRATI VE . DEPARTI NG NASHVI LLE (BNA) WE RECEI VED AN

UNNECESSARY ' TFC AURAL WARNI NG AT ABCOUT 4000 FT ON TCAS. TH' S AURAL WARNI NG
WAS TOO LOUD AND HAMPERED OUR ABILITY TO HEAR BNA DEP CTL'S (119.35)
I NSTRUCTI ON TO TURN L. (TURN NOT MADE BECAUSE OF TCAS WARNI NG ) THI S CONFUSI ON
RESULTED WTH A CLB THROUGH QUR ASSIGNED ALT OF 5000 TO APPROX 5400. NO
CONFLI CT RESULTED FROM OUR DEV. RECOMVENDATI ON: TCAS AURAL WARNI NG | S MJCH TOO
LOUD AND WARNI NG PARAMETERS ARE TOO W DE.

SYNOPSI S . DEPARTING BNA, FLC ALLEGES UNWANTED TCAS
WARNI NG ALT DEV.

REFERENCE FACILITY ID : BNA

FACI LI TY STATE : TN

DI STANCE & BEARI NG FROM REF. : 3,, N

MSL ALTI TUDE : 5000, 5400

B- 14



ACCESSI ON NUMBER » 189170

DATE OF OCCURRENCE : 9109

REPORTED BY . FLG FLG

PERSONS FUNCTI ONS . FLC, PI C. CAPT; FLC, FG

FLI GHT CONDI TI ONS © VMC

REFERENCE FACILITY ID . BOS

FACI LI TY STATE  MA

FACI LI TY TYPE . ARPT; TRACON,

FACI LI TY | DENTI FI ER . BOs; BOS;

Al RCRAFT TYPE © LRG

ANOVALY DESCRI PTI ONS : ACFT EQU PMENT PROBLEM LESS SEVERE; ALT

DEV/ EXCURSI ON FROM ASSI GNED NON ADHERENCE LEGAL RQMI/ CLNC;, NON
ADHERENCE LEGAL RQMI/ PUBLI SHED PRCC,

ANOVALY DETECTOR : COCKPI T/ EQUI PMENT;
ANOVALY RESOLUTI ON . FLC OVERCAME EQUI P PROBLEM FLC
RETURNED ACFT TO ORI G NAL CLNC OR | NTENDED COURSE;
ANOVALY CONSEQUENCES : NONE;
SI TUATI ON REPORT SUBJECTS » ACFT EQUI PMENT,;
NARRATI VE : W TOCK OFF FROM PORTLAND, ME, FOR 28 M N FLT

TO BOS. SHORTLY AFTER QUT OF 10K, THE ' OVERSPD WARNING LIGHTS LIT UP AND THE
LOUD HONLI NG SIREN OR WHATEVER IT IS FILLED THE COCKPI T. WE WERE WELL BELOW
VNE, VMA/ MMO. THE COPLT BARBER POLE WAS STUCK AT ABCQUT 250K AND VE WERE GO NG
300. SWTCHED TO H' S ALTERNATE Al RDATA COWUTER WH CH MOVED POLE TO ABQUT
340K, BUT WARNI NGS PERSI STED. ( MEANVH LE PRESSING ON TO BOS). | HAD FO TRY TO
FI ND AN AURAL WARNI NG HORN CI RCUI T BREAKER, SO HE WAS QUT OF HI S SEAT. | ASKED
CENTER FOR HDGS RATHER THAN ME NAVI GATE. THE DAMN NO SE WAS SO LOUD | M SSED
SEVERAL CALLS (I ALSO WAS | NTERACTI NG SOVEVWHAT W TH FO BECAUSE HE COULDN T
FIND Cl RCU T BREAKERS. FINALLY TOLD HM TO GET I NTO SEAT, | HAD THEN SLOWED
BELOW 250 AND SI REN BECAME | NTERM TTENT COR STOPPED. G VEN HDG TO | NTERCEPT RWY
27 LOC AT BOS WH LE FO WAS GETTI NG SEATED (ABCQUT 15 M QUT PLUS/ M NUS). RATHER
THAN HAVE AUTOPLT DO A HVY BANK TO I NTERCEPT, | SELECTED LNAV FOR A MCRE
GRADUAL TURN ON SINCE SPD STILL OVER 230 KTS AND DECREASI NG THE LNAV DI D NOT
CAPTURE SINCE WE WERE SO CLOSE TO LOC AND BELOW THE CLOUDS. | TH NK WE WERE
G VEN SOMVETHI NG LI KE 1700 FT TO | NTERCEPT, BUT WE WERE BELOW THE CLOUDS | N
GO VFR WTH ARPT IN SIGAT AND AT THAT TIME DO NG THE DSCNT AND APCH
CHKLI STS. | NOTI CED WE OVERSHOT THE LOC AND WAS TURNI NG BACK TOMWMARD THE R TO
GET ON I T AND SELECTED LOC ON FLT DI RECTOR. MEANVWH LE, | LET THE ALT GO TO
ABQUT 1400- 1450 FT (250 +/- BELOW I NTERCEPT AT QUTER FI X). APCH GAVE US A HDG
TO 300 DEGS AND CLRED US FOR A VI SUAL APCH, THEY HAD BEEN ADVI SED WE WERE A
BI T BUSY AND MADE NO FURTHER COWMENT. | N RETROSPECT, | SI MPLY DI SCONNECTED THE
AUTOPLT AND PROCEEDED VFR TO THE LOC. THE DEV WAS SLI GHTLY TO THE L OF COURSE
AND SHOULD HAVE CI RCLED SOVEWHERE VWHEN THE WARNI NGS WENT OFF, BUT THE ONLY
THI NG ABQUT I T THAT CONCERNED ME WAS THAT DAMN NO SY WARNI NG WAI L AND WE HAD
NO WAY OF FINDING THE CI RCU T BREAKERS AS I T IS NOT I N QUR BOCK TO DI SABLE THE
STUPID THING AS I'T TURNED QUT, THERE ARE 2 Cl RCU T BREAKERS THAT CAN SHUT THE
NO SE OFF AT THE SPEAKER, BUT ONLY NMAINT HAS THE | NFO ON HOW TO FI ND THEM FROM
A GRI D PATH, RATHER THE SEARCH AND M SS TECHNI QUE WE TRI ED TO USE ON THE SHORT
FLT.

SYNOPSI S : ACR LG HAD AN AURAL S| GNAL WARNI NG FAI LURE
THAT RESULTED I N ACTI VATI NG THE WARNI NG SI GNAL. AURAL SI GNAL WAS VERY LOUD AND
CAUSED FLC DI STR

REFERENCE FACILITY ID . BOS

FACI LI TY STATE  MA

DI STANCE & BEARI NG FROM REF. : ,, N

MSL ALTI TUDE : 1400, 1700

B- 15



ACCESSI ON NUMBER
DATE OF OCCURRENCE
REPORTED BY

PERSONS FUNCTI ONS
FLI GHT CONDI TI ONS
REFERENCE FACILITY ID
FACI LI TY STATE

FACI LI TY TYPE

FACI LI TY | DENTI FI ER
Al RCRAFT TYPE
ANOVALY DESCRI PTI ONS

DEV/ EXCURSI ON FROM ASSI GNED;

ANOVALY DETECTOR
ANOVALY RESOLUTI ON

| NTENDED COURSE;
ANOVALY CONSEQUENCES
NARRATI VE

SYNOPSI S

I N RESPONSE TO TCASI |
REFERENCE FACILITY ID
FACI LI TY STATE

DI STANCE & BEARI NG FROM REF.

MSL ALTI TUDE

189265

9109

FLC, ; ;

FLC, PI C. CAPT; FLC, FO TRACON, AC;
VMC

ORD

IL

ARPT; TRACON;

ORD; ORD;

MDT; SM;

CONFLI CT/ Al RBORNE LESS SEVERE; ALT

COCKPI T/ EQUI PMENT;

FLC RETURNED ACFT TO ORI G NAL CLNC OR

NONE;

: OBSERVED TA VWHI CH TURNED I N RA. DSNDED ACFT 250
FT AS PER TCASI| COWAND AND ALERTED ATC. OBSERVED TFC IN DSCNT AND I T WAS A
LI GHT TW N OPERATI NG VFR I N THE CHI CAGD TCA. TCASI |
AVERT A M DAIR MY ONLY COVPLAINT IS THE AURAL TCASI I

ORD

IL

15, , N\W
7750, 8000

B- 16

IN TH'S SI TUATI ON DI D HELP
WARNI NGS ARE TOO LQOUD.
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ACCESSI ON NUMBER » 189654

DATE OF OCCURRENCE : 9109

REPCORTED BY . FLC, FLC ; ;

PERSONS FUNCTI ONS : FLC, FGQ FLC, OTH, FLC, PI C. CAPT; TRACOQON,
AC,

FLI GHT CONDI TI ONS cIMC

REFERENCE FACILITY ID : NRT

FACI LI TY STATE . FO

FACI LI TY TYPE : ARPT; TRACON;, TRACON;

FACI LI TY | DENTI FI ER : NRT; NRT; NRT;

Al RCRAFT TYPE ;. VDB;

ANOVALY DESCRI PTI ONS : I N-FLT ENCOUNTER/ WK; OTHER, ALT
DEV/ OVERSHOOT ON CLB OR DES NON ADHERENCE LEGAL RQMI/ CLNC,

ANOVALY DETECTOR : ATC/ CTLR

ANOVALY RESCLUTI ON : FLC RETURNED ACFT TO ORI A NAL CLNC OR
| NTENDED COURSE; CTLR | NTERVENED; CTLR | SSUED NEW CLNC;

ANOVALY CONSEQUENCES : NONE;

S| TUATI ON REPORT SUBJECTS : PROC OR PQLI CY/ ATC FACI LI TY;
DESI GV Al RSPACE; AN ACFT TYPE;

NARRATI VE : | WAS THE FO AND WAS RESPONSI BLE FOR COVPUTER

ENTRI ES AND RADI O COM WE WERE CLRED OQUT OF FL230 TO 10000 FT BY TOKYO CENTER

VWE WERE G VEN A XING RESTRI CTION OF AT OR BELOW 15000 FT AT MELON INTXN. IN
SHORT ORDER, WE WERE G VEN REVI SED CLRNC TO 11000 FT THEN HANDED OFF TO TOKYO
NARI TA APCH WHO THEN GAVE A CLRNC TO HOLD AT ARIES I NTXN. WE WERE PERHAPS 20
DME FROM THE FIX. AN ALREADY BUSY ARR WAS MADE MORE SO BY THE FOLLOW NG
FACTORS: 1) WK - TSTM5, TURB. CAPT WAS CLOSELY MONI TORI NG RADAR. 2) WK AT DEST
- RPTED AT M NS. CREW DURI NG DSCNT WAS DI SCUSSI NG PGSSI BLE DI VERT TO OSHKA.

I NTL OFFI CER FELL OUT OF LOCOP WHI LE GETTI NG OSHKA WK AND MONI TORI NG ATl S. NEW
ATI'S | NDI CATED RW CHANGE. 3) | WAS OVERLY OCCUPI ED WTH COWUTER DUTI ES -

HOLDI NG NEW ARR, NEW APCH. | DID NOT MONITOR DSCNT CLOSELY ENOUGH 4)

LANGUAGE - THE CTLR WAS DI FFI CULT TO UNDERSTAND. | REQUI RED REPEATS OF SEVERAL
OF THE TRANSM SSI ONS. | ALSO HAD TO ASK FCR EFC. 5) WE WERE DSNDED LATE - CAPT
ELECTED TO HAND FLY THE ACFT TO MAKE THE XI NG RESTRI CTION. THE AUTO PLT OFF
ALARM DI STRACTED ME FOR A FEW MOMENTS AT A CRITICAL TIME ABOUT 17000 FT (TA
14000 FT). | HAD COWPLETED THE DSCNT CHKLI ST TO 18000 FT (OR TRANS ALT). AFTER
THE AUTOPLT OFF ALARM | WENT BACK TO THE COWPUTER AND WAS SO ENGAGED WHEN
NARI TA APCH TOLD US WE WERE BELOW ALT AND TO CLB AND TURN. THE CAPT REACTED
| MVEDI ATELY. WE HAD FAILED TO RESET ALTIMETERS FROM 29.92 TO 29.19 AT
TRANSI TI ON ALT. NOBCDY WAS THI NKI NG DSCNT CHKLI ST. 1T IS EXTREMELY DI FFI CULT
TO MAINTAIN COCKPI T AWARENESS AND SCAN IN FMC ACFT WHEN RAPID CHANGE IS
REQUI RED. PARTI CULARLY WTH THE HEAD DOM KEYPAD. CONTRI BUTI NG FACTORS: 1)

H GH WORKLCAD ACFT W TH RELATI VELY LOW TI ME CREW DSNDI NG | NTO AREA OF HVY WK

2) LAST MN HOLDING INSTRUCTIONS TOOXK THE FO OQUI OF THE LOOP WH LE
REPROGRAMM NG THE COVPUTER. 3) | NOW BACKING FO UP ON GETTI NG THE TRANSI TI ON
ALT CHKLI ST COWPLETED. 4) CAPT NOT DOUBLECHKI NG TO SEE THAT ALL THE CHKLI ST
| TEMS HAD BEEN COVPLETED. LESSONS TO BE LEARNED: 1) ALL CREW MEMBERS NEED TO
I NSURE CHKLI ST IS COWLETE (INCLUDING THE ONE WHO IS FLYING. 2) ALL CREW
MEMBERS NEED TO BE IN THE LOOP DURI NG APCH, PARTICULARLY WHEN WK, LANGUAGE
DI FFERENCES, AND LAST M N CLRNCS COULD COVPLI CATE THE APCH.

SYNOPSI S : ACR FLC IN NEW MODEL WDB HAS ALT DEV ALT
OVERSHOT ALT EXCURSI ON DUE TO WRONG ALTI METER SETTI NG

REFERENCE FACILITY ID © NRT

FACI LI TY STATE : FO

MSL ALTI TUDE : 7500, 14000

B-17



ACCESSI ON NUMBER » 196984

DATE OF OCCURRENCE » 9112

REPORTED BY . FLG

PERSONS FUNCTI ONS . FLC, PI C. CAPT; FLC FG TRACON, AC,

FLI GHT CONDI TI ONS © VMC

REFERENCE FACILITY ID © SNA

FACI LI TY STATE . CA

FACI LI TY TYPE . TRACON; ARPT,;

FACI LI TY | DENTI FI ER © SNA; SNA;

Al RCRAFT TYPE . MG

ANOVALY DESCRI PTI ONS : OTHER, TRACK OR HDG DEVI ATI O\, ALT
DEV/ EXCURSI ON FROM ASSI GNED;  NON ADHERENCE LEGAL RQMI/ CLNC,

ANOVALY DETECTOR : COCKPI T/ FLC; COCKPI T/ EQUI PMENT;

ANOVALY RESOLUTI ON : NOT' RESOLVED ANOVALY ACCEPTED,

ANOVALY CONSEQUENCES : NONE;

SI TUATI ON REPORT SUBJECTS » ACFT EQUI PMENT; OTHER; PROC OR
POLI CY/ COVPANY,;

NARRATI VE : INBOUND TO SNA ON KAYCH 2 ARR, COAST APCH

ADVI SED US WE WOULD BE VECTORED ACRCSS 19R LOC FOR SPACI NG FOR A VI SUAL APCH.
TH' S BEI NG A SUNDAY W TH LARGE NUMBERS OF LI GHT ACFT, THI S WAS LATER TO EXPCSE
US TO A NUMBER OF CONFLICTING TFC. WE ENDED UP BEING TURNED N JUST E OF
ANAHEI M AS LOWER ALTS TO DSND TO (FROM 7000 MsL TO 3000 MsL). APCH ALSO
PO NTED QUT SEVERAL ACFT AS TFC. TCASI|I GAVE US SEVERAL TFC ALERT MESSAGES
(TA) AS VEELL AS 3 RESCLUTI ONS ADVI SORIES (RA). 2 RAS COMVANDED DSCNTS, WH CH
WE WERE ABLE TO FOLLOW MERELY BY | NCREASI NG RATE TO RESCLVE CONFLICT, AND
STILL BE ABOVE ALT DSNDING TO THE THI RD COMMANDED A CLB (STILL DSNDI NG,
VWH CH WAS | NI TI ATED, AND AFTER GAI NI NG A COUPLE OF HUNDRED FT AT MOST, WE WERE
CLR OF CONFLICT. I N EACH CASE WE SAW TFC AFTER GAI NI NG A COUPLE OF HUNDRED FT
AT MOST. WE WERE CLR OF CONFLICT. IN EACH CASE WE SAW TFC AFTER GETTING RA
MESSAGE. EACH MESSACE GAVE CORRECT RA. THIS APCH WAS MADE EXTREMELY BUSY AND
DI FFI CULT, TO WHERE OUR ABILITY TO RECEI VE AND FOLLOW ATC | NSTRUCTI ONS WERE
COVPROM SED. THE CTLR WAS ADVI SED OF THI'S, AFTER WE M SSED WHAT HE SAI D WHI LE
THE CTLR AND TCASII COWUTER (AUDIO WERE TALKING AT THE SAME TIME. THI'S
HAPPENED MORE THAN ONCE, SI GNI FI CANTLY | NCREASI NG THE WORKLOAD FOR ALL OF US.
ACCORDI NG TO CTLR, VVE M SSED A HDG CHANGE, AND WERE NOT AWARE OF THI'S UNTIL HE
QUESTI ONED OUR LACK OF RESPONSE. THE ONLY REASON WE WERE ABLE TO FOLLOW RA
COMVANDS, WAS BY VISUAL PICTURE ON |VSI, AS CONSTANT CHATTER GARBLED AUDI O
MESSAGE. TCASII DCES NOT PRESENTLY FIT INTO ATC SYS, BUT ADDS AN ELEMENT OF
I NTERRUPTI ON AND CONFUSI ON TO AN ALREADY OVERLOADED SYS. NOR DCES IT FIT I NTO
QUR PRESENT COCKPI' T MAWNT, PREVENTI NG PLTS FROM MAKI NG TI MELY VERBAL COVVANDS
AND ALSO THEI R ABI LI TY TO UNDERSTAND SAME.

SYNOPSI S : ATTEMPTI NG TO FOLLOW APCH CTLRS | NSTRUCTI ONS,
FLC OF MG WAS DISTR BY OVER LOUD TCASI| ALERTS AND UNABLE TO HEAR CTLR
I NSTRUCTI ONS. M SSI NG A HDG CHANGE.

REFERENCE FACILITY ID © SNA

FACI LI TY STATE . CA

DI STANCE & BEARI NG FROM REF. : 7,, N

MSL ALTI TUDE : 3000, 7000

B- 18



ACCESSI ON NUMBER

DATE OF OCCURRENCE

REPORTED BY

PERSONS FUNCTI ONS
FLC, PLT; FLC, PLT,;

FLI GHT CONDI TI ONS

REFERENCE FACILITY ID

FACI LI TY STATE

FACI LI TY TYPE

FACI LI TY | DENTI FI ER

Al RCRAFT TYPE

ANOVALY DESCRI PTI ONS

ANOVALY DETECTOR

198608
9201
FLC ; ;

FLC FO FLC Pl C. CAPT: TWR LC

VMC

SNA

CA

TWR